
April 5, 2002 

Mr. Allen Wojtas 
Work Assignment Manager 
Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division (DE-9J) 
U.S. Environmental Protection Agency Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604 

Subject: Technical Review Comments on "Work Plan for 
Human Health and Ecological Risk, Revision 3," 
AK Steel Corporation, Middletown Works, Middletown, Ohio 
Contract No. 68-W9-9018, Work Assignment No. R0580524 

Dear Mr. Wojtas: 

Under U.S. Environmental Protection Agency (EPA) Contract No. 68-W9-9018, Work Assignment No. 
R058052402, Tetra Tech EM Inc. (Tetra Tech) performed a technical review of the "Work Plan for 
Human Health and Ecological Risk Assessment, Revision 3" (revised work plan) for the AK Steel 
Corporation, Middletown Works (AK Steel) facility in Middletown, Ohio. The revised work plan was 
prepared by ARCADIS Geraghty & Miller, Inc. (ARCADIS), on behalf of AK Steel and is dated March 
I, 2002. 

Tetra Tech reviewed the revised work plan to assess whether it (1) was technically adequate and (2) 
adequately addressed EPA's comments in its "approval with modifications" letter dated January 29, 2002, 
regarding Revision 2 of the work plan. As with previous versions of the work plan, while significant 
improvements were noted in the revised work plan compared to Revision 2 (particularly with regard to 
ecological risk assessment components), Tetra Tech identified a variety of technical issues requiring 
further work plan revision or clarification. In general, the issues requiring revision relate to the following 
EPA general and specific comments on Revision 2 of the work plan: General Comment l and Specific 
Comments 1, 3, 5, 9, and 20. The responses proposed by AK Steel to the remainder ofEPA's general and 
specific comments are acceptable. Tetra Tech's general and specific review comments on the revised 
work plan are enclosed. 
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Mr. Allen Wojtas 
April 5, 2002 
Page I 

If you have any questions regarding this submittal, please contact me at (312) 856-8786 or Eric Morton at 
(312) 856-8797. 

Sincerely, 

Mary Wojciechowski 
Project Manager 

Enclosure 

cc: Bernie Orenstein, EPA Regional Project Officer (letter only) 
Gary Cygan, EPA Technical Contact and Project Manager 
Michael Mikulka, EPA Technical Advisor 
Ed Schuessler, Tetra Tech Regional Manager (letter only) 
Art Glazer, Tetra Tech Program Manager 
Eric Morton, Tetra Tech Site Manager 
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ENCLOSURE 

TECHNICAL REVIEW COMMENTS ON "WORK PLAN FOR 
HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT, REVISION 3" 

AK STEEL CORPORATION, MIDDLETOWN WORKS, MIDDLETOWN, OHIO 

(16 Pages) 
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TECHNICAL REVIEW COMMENTS ON "WORK PLAN FOR 
HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT, REVISION 3" 

AK STEEL CORPORATION, MIDDLETOWN WORKS, MIDDLETOWN, OHIO 

Under U.S. Environmental Protection Agency (EPA) Contract No. 68-W9-9018, Work Assignment No. 
R058052402, Tetra Tech EM Inc. (Tetra Tech) performed a technical review of the "Work Plan for 
Human Health and Ecological Risk Assessment, Revision 3" (revised work plan) for the AK Steel 
Corporation, Middletown Works (AK Steel) facility in Middletown, Ohio. The revised work plan was 
prepared by ARCADIS Geraghty & Miller, Inc. (ARCADIS), on behalf of AK Steel and is dated March 
1, 2002. 

Tetra Tech reviewed the revised work plan to assess whether it (1) was teclmically adequate and (2) 
adequately addressed EPA's comments in its "approval with modifications" letter dated January 29, 2002, 
regarding Revision 2 of the work plan. As with previous versions of the work plan, while significant 
improvements were noted in the revised work plan compared to Revision 2 (particularly with regard to 
ecological risk assessment components), Tetra Tech identified a variety ofteclmical issues requiring 
further work plan revision or clarification. In general, the issues requiring revision relate to the following 
EPA general and specific comments on Revision 2 of the work plan: General Comment 1 and Specific 
Comments 1, 3, 5, 9, and 20. The responses proposed by AK Steel to the remainder ofEPA's general and 
specific comments are acceptable. 

The revised work plan deficiencies identified by Tetra Tech are discussed in the following general and 
specific review comments. Specific comments are keyed to the specific sections, pages, and paragraphs 
to which they refer. An incomplete paragraph at the top of a page that begins on the preceding page is 
identified as "Paragraph O," and the first full paragraph on a page is identified as "Paragraph l ." 
References used to prepare the review comments are listed after the comments. 

GENERAL COMMENTS 

I. Congener-Specific Data Must Be Used in Addition to Aroclor- and Homologue-Specific 
Data for Polychlorinated Biphenyls (PCB). The text has been revised to specify that the risk 
assessment will include a table summarizing the Wright State University (WSU) congener
specific data for PCBs. Further, AK Steel's response to EPA General Comment 6 states that "the 
WSU congener data will he excluded from the derivation of [ exposure point concentrations] 
EPCs because of the lack of available [quality assurance and quality control] QA/QC data 
associated with that dataset" (see Appendix A to the revised work plan). EPA is in the process of 
collecting additional QA/QC data from WSU researchers. Based on the additional QA/QC data 
(in addition to the data previously provided to AK Steel) EPA feels sufficient QA/QC data exist 
to support the inclusion of the WSU congener data pursuant to relevant EPA requirements (EPA 
1992). Therefore, the revised work plan should be further modified to state that the WSU 
congener data will be considered in the derivation of PCB EPCs. Also, AK Steel should make 
every reasonable effort to reevaluate the chromatograms used to estimate homologue 
concentrations in order to estimate identity and the concentrations of specific congeners that 
make up the concentration of each homologue. 

Aroclor, homologue, and congener data should be considered as pieces of a complex picture. 
PCB analysis is complex and includes a degree of subjectivity and interpretation. Validation by 
evaluating and comparing the results of Aroclor, homologue, and congener analyses is critical in 
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piecing together the entire picture. Other factors that must be considered include the 
identification of the original Aroclor mixture released into the environment; nature and extent of 
PCB contamination; weathering; and range of toxicities associated with different Aroclors, 
homologues, and congeners. 

The revised work plan should be further modified to explain clearly that the WSU congener
specific data will not be summed and handled as a measure of "total PCBs." Specific congeners 
have dioxin-like properties, and the risks and hazards associated with potential exposure to 
congeners should be handled using the congener-specific toxicity equivalent factors (TEF) for the 
purpose of generating estimates of 2,3, 7,8-tetrachlorodibenzo-p-dioxin (2,3, 7,8-TCDD) toxicity 
equivalents (TEQ). In summary, the revised work plan should be further revised to(!) provide a 
clear explanation of the process for characterizing risks and hazards associated with potential 
exposure to PCBs presented on an Aroclor-, homologue-, and congener-specific basis; (2) 
evaluate the internal consistency of the risk and hazard characterization results for PCBs based on 
Aroclor-, homologue, and congener-specific analytical results; and (3) explain how the other 
factors discussed above (for example, the impact of weathering and the range of toxicity 
estimates) will be considered in presenting a complete understanding of the risks and hazards 
associated with exposure to PCBs. 

2. Subsistence Fishing Does not Require the Presence of a Subsistence Fishing Subpopulation. 
As discussed elsewhere (see Specific Comments 3 and 5), Dick's Creek should be considered a 
recreational fishery. In describing the potential for fishing in Dick's Creek, AK Steel makes an 
argument against subsistence fishing in Dick's Creek, portions of which are misleading and 
require revision. AK Steel's primary position is that subsistence fishing occurs only within " 
subsistence fishing subpopulations" often "ethnically defined" and cannot or does not occur with 
individual receptors. However, in defining the label "subsistence angler," AK Steel quotes EPA 
guidance that subsistence anglers "consume fish as a major staple of their diet" and "rely on fish 
to meet nutritional needs, as an inexpensive food source, and in some cases, [ emphasis added) 
because of cultural tradition" (EPA 2000b ). This definition does not refer to the presence of a 
subsistence fishing subpopulation of which a subsistence angler is a member. Clearly, EPA's 
definition of a subsistence angler refers to individual receptors. 

AK Steel also presents a definition of subsistence fishing from an article by Kitts and Steinback 
(1999). Again, this definition is applicable to individual receptors and does not require or imply 
that subsistence fishing cannot occur unless an entire subsistence fishing subpopulation exists. 
The fact that groups of individuals from the subpopulations among which subsistence fishing has 
been most often studied are not present in a study area (in this case, Middletown, Ohio) does not 
mean that subsistence fishing cannot occur in that study area. Subsistence fishing does not occur 
solely among particular ethnic groups. 

A human health risk assessment (HHRA) conducted in accordance with EPA guidance, focuses 
on potential exposure, risk, and hazard to an individual receptor. If an exposure pathway, such as 
subsistence fishing, can be demonstrated to be complete or potentially complete, that exposure 
pathway should be evaluated quantitatively in the HHRA. EPA guidance does not require that 
entire subpopulations of receptors be present for an exposure pathway to be assumed to be 
complete. 

AK Steel's reliance on the argument that subsistence fishing can only occur within the context of 
a subsistence fishing subpopulation, often ethnically defined is misplaced and incorrect. The text 
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should be revised to eliminate statements suggesting or implying that subsistence fishing can 
occur only as part of a subsistence fishing subpopulations, and clarifying that subsistence fishing 
is a behavior that can occur in any individual receptor who "consume[ s] fish as a major staple of 
their diet" and "rel[ies] on fish to meet nutritional needs [and] as an inexpensive food source" 
(EPA 2000b). 

3. Results from the "Human Use Survey" Should be Conservatively Iuterpreted. Appendix B 
presents the results of the "Human Use Survey" conducted by ARCADIS. The results of the 
survey must be considered lower-bound estimates of recreational activity (including fishing) in 
and along Dick's Creek for the following reasons: 

• The "Human Use Survey" was conducted while an advisory was in place 
cautioning "UNSAFE WATER, DO NOT SWIM BATHE, DRINK, OR FISH" 
(U.S. EPA2000). Therefore, the results of the survey do not reflect receptor 
activity patterns in the absence of such an advisory. The risk assessment is 
intended to characterize potential risks and hazards to human receptors under 
baseline conditions. It is inappropriate to consider the placement of a health 
advisory resulting from the very contamination under investigation in the risk 
assessment, to represent baseline conditions. It is reasonable to assume that the 
frequency of recreational activities in and along Dick's Creek may increase in the 
absence of a health advisory; it is unlikely that activity-specific frequencies will 
decrease if the advisory is removed. 

• Various deficiencies and irregularities were noted in Attachment B, the field 
notes, and in the observation methodology. Additional limitations were 
identified regarding the ability to identify repeat recreators at Dick's Creek. 
Altogether these deficiencies and irregularities raise concerns regarding the 
accuracy and completeness of the survey results for the following reasons: (I) 
specific field results cannot be accurately assigned to either a particular date or a 
particular reach or section of the field survey, (2) deficiencies and irregularities 
in field notes undermine the validity and interpretation of survey data, and (3) 
survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. 

The deficiencies, irregularities, and limitations identified in the field notes and 
observation methodology are detailed below. 

In summary, the results of the "Human Use Survey" should be conservatively interpreted. 
Receptor-specific risks and hazards calculated based on exposure frequencies based on the survey 
's results may underestimate actual risks and hazards because, as discussed above, the survey 
results should be considered lower-bound estimates ofrecreational activity (including fishing) in 
and along Dick's Creek. 
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Deficiencies and Irregularities in Field Notes 

Various problems were identified with regard to Attachment B, the field notes. In several 
instances, pages in the field notes (particularly some of the earlier entries) are undated. For 
example, pages 12 and 13 of the field notes are unlabeled and undated. Therefore, the validity of 
attribution of results presented on these pages cannot be accurately determined. In other cases 
(for example, see undated page 14), the author of the field notes is not identified. In another 
example, on undated page 13, the notes refer to "Section 8." The human use survey as designed 
by ARCADIS does not include a Section 8. 

Deficiencies and Irregularities in Observation Methodology 

The concerns below are associated with limitations and potential underestimation associated with 
the observation methodology. 

Limitations Associated with Single Observation Locations. Section 3.1 of Appendix B (see 
page 4) describes the seven reaches (identified as sections in the field notes [Attachment BJ) and 
a point or general location from which observations were made. For some reaches (1, 2, 3, 5, and 
6) a specific observation point is identified. However, for reaches 4 and 7, the text states that" 
observations were made from trails along the creek in this area." Elsewhere in the report (Section 
3 .2, page 6), the text states, "if the entire reach could not be viewed from the observation point, 
the observers walked as much of the length of the reach as was accessible within the 30-minute 
observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 
observation locations, there appears to have been a belief that all ofreaches I, 2, 3, 5, and 6 could 
be reasonably observed from a single observation point. However, visibility problems associated 
with reaches I, 2, 3, and 5 in particular, make it very difficult if not impossible to observe the 
entire extent of these reaches from a single vantage point. For example, reaches I and 2 are about 
1.1 and 1.35 miles in length, respectively. The identified observation points for these reaches are 
located at bends in the creek. Both the significant length and the bend of Dick's Creek in these 
reaches (see Figure 3-1 in Appendix B) would prevent accurate observation of these reaches from 
a single vantage point. Similarly, heavy vegetation in the portion ofreach 3 located west of the 
U.S. Geological Survey (USGS) station and particularly along the eastern end of reach 5 is 
expected to make accnrate observations along the entire length of these reaches difficult from the 
identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 
have required these reaches to be walked on every occasion. However, the field notes 
(Attachment B) provide conflicting information (for example, on the first page [undated and 
unnumbered] of the field notes at 1410 [2: 10 p.m.], the notes indicate that the observers are " 
walking along Dick's Creek on path" in Section 2). However, elsewhere in the field notes (see 
page 19, dated July 16, 2001), the notes merely state, "1856 [6:56 p.m.J start Section 2" and "1926 
[7:26 p.m.J end Section 2." Throughout the field notes, observations of other reaches are 
recorded in a similar fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In other 
words, no documentation is provided stating that particular creek reaches were walked as 
required by the survey methodology to ensure that recreational activities along the creek were 
accurately recorded. 
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The potential lack of accurate observations is of particular concern with regard to conclusions 
regarding reaches l, 2, and 3. EPA and Tetra Tech personnel observed an empty bait container 
just west of the railroad bridge near the eastern end of reach 3. Similarly, EPA and Ohio 
Environmental Protection Agency (Ohio EPA) personnel observed bait boxes on the bank and 
fishing line with a lure in the trees just west of the USGS station in reach 3. Also, EPA, Tetra 
Tech, and researchers from WSU have observed evidence ofrecreational activity (such as all
terrain vehicle [ATV] tracks) and have noted congregations of individuals (primarily adolescents) 
beneath the same railroad bridge near the confluence of Monroe Ditch and Dick's Creek. 

Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 
was conducted using a variety of different two-person observation teams (based on names listed 
in the field notes [ Attachment Bl). As stated in the text, "in an effort to avoid raising the 
suspicion of people using Dick's Creek, no photographs were taken." Instead, individuals were 
identified according to very limited information such as sex and hair color. Based on these severe 
limitations, the survey's ability to identify repeat visitors to Dick's Creek is very limited. 
Therefore, assertions that only limited repeat visitors were noted should be removed from the text 
and ignored in interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 
use survey included only l month (September) when school was in session at Amanda School. 
EPA, Ohio EPA, and WSU personnel have observed activity along and in Dick's Creek by 
students after school hours in the springtime. Exclusion of at least a portion of the spring portion 
of the school year and use of a random survey technique to quantify the frequency of such a non
random event is expected to undercount recreational use of Dick's Creek, particularly in or near 
reach 5. 

4. Groundwater Exposure Pathway Should Be Evaluated Outside Area Identified. AK Steel 
asserts that enough information is available to conclude that the groundwater exposure pathway 
can be excluded within the area identified in the 7003 Order. While groundwater exposure in the 
area identified in the Order may be incomplete, it is premature to conclude that the groundwater 
pathway is incomplete for human receptors located outside the area covered by the 7003 Order. 
Information regarding the potential transport of groundwater from the facility or the identification 
of groundwater users down gradient from the facility has not been presented. In order that 
readers of the work plan clearly understand that groundwater down gradient of the facility has not 
been addressed and that additional work may be required to address the off-site groundwater 
exposure pathway through other regulatory means, the following language should be added to the 
text of the work plan, as previously requested: 

"Thy absence of risk assessment evaluation for pathways and/or contaminants beyond 
those presented in this work plan should not be construed as an acceptance by the U.S. 
EPA that additional pathways and/or contaminants are not present and that these 
pathways and/or contaminants do not warrant fnrther evaluation through a risk 
assessment process. This text clarifies that additional risk evaluation of potable use 
groundwater will not occur through this work plan." 

SPECIFIC COMMENTS 

I. Section 2.1, Page 5, Paragraph 2. Section 2.1 discusses the process of hazard identification to 
be used in the HHRA. The text states that "the complete set of raw analytical data collected 
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2. 

under the Sampling and Analysis Plan (ARCADIS 2000a) and other sampling events have been 
compiled in the Data Summary Report: Sediment and Surface Water (18 Dec 2000 - 2 Feb 2001) 
(ARCADIS 2001a), Analytical Laboratory Data for Human Health and Ecological Risk 
Assessments (ARCADIS 200 I b) and Soil and Groundwater Investigation Report (ARCADIS 
2002) and entered into a data base." This description does not clearly indicate whether analytical 
data collected by organizations other than AK Steel and its contractors will be included in the 
data base. U.S. EPA, OEPA, and WSU have all collected surface water and sediment samples 
from Dick's Creek since the January 1998 remediation action (installation of the interceptor 
trench along Monroe Ditch). Section 2.1 should be revised to provide clear identification of all 
the organizations who collected analytical data that will be considered in the HHRA and 
ecological risk assessment (ERA). All post-January 1998 analytical data meeting EPA's data 
usability guidelines (EPA 1992) should be considered in the HHRA and ERA (see Specific 
Comment2). 

Section 2.1.1, Page 7. Paragraphs 2 and 3. Section 2.1.1 discusses data handling practices. As 
part of this discussion, AK Steel makes several statements regarding the apparent half-life of 
PCBs, the robustness of the most recently collected fish tissue data, and the role of PCB 
metabolism and excretion in the apparent reduction of PCB concentrations in fish tissues over 
time, that require revision. 

First, Section 2.1.1 should be revised to elaborate on why the PCB tissue data presented in Figure 
2-1 indicate a one year half-life for PCBs. While the concentrations in rough fish appear to be 
declining, one could conclude that PCB concentrations in game fish are increasing and PCB 
concentrations in pan fish haven't changed. Furthermore, Figure 2-1 presents only the mean PCB 
concentrations in fish; it does not present any information about the variability and composition 
of the PCB concentrations. Clearly the low number of samples are likely to be insufficient to 
conclude a one year half-life with any reasonable level of confidence. The text should also be 
revised to present and discuss available literature regarding the half-life of PCBs in fish tissue. 
The revised text discussion should evaluate PCB elimination and the relationship to chlorine 
content, The text should also evaluate ( 1) the influence of size of fish on PCB concentrations and 
the types of PCBs in the fish, and (2) the effect of migration, recruitment, and fishing on PCB 
concentrations in fish sampled. 

Second, AK Steel's statement that the 200 I data set is "quite robust" is not supportable. The 
primary issues are low sample numbers and insufficient evidence. The text should be revised to 
eliminate the statement that the 2001 data set is "quite robust." 

Third, AK Steel's statement that PCB tissue concentrations are "significantly" declining is 
meaningless and should be removed. Low sample sizes make it difficult to detect statistically 
significant differences, at least at any reasonable level or error (confidence). Furthermore, 
comparisons of PCB concentrations are difficult to make because it is unlikely that the same fish 
populations has been sampled for each event. The various sampling programs were designed to 
determine PCB concentrations in fish, not to evaluate the potential for and extent of PCB 
elimination from fish tissue. Consequently, there were no controls over effects due to migration, 
recruitment, and fishing. 

3. Section 2.1.1. Page 8. Paragraphs 1 and 3. The text in paragraph 3 states that "although PCB 
congener data collected by Wright State University (WSU) have been provided to AK Steel, 
supporting documentation such as laboratory quality assurance/quality control (QA/QC) reports 
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have not been provided. Until and unless sufficient information is provided to assure the quality 
of the WSU data, it will not be incorporated into the IDIRA." As stated in General Comment 1, 
EPA is in the process of collecting additional QA/QC data from WSU researchers. The 
additional QA/QC data will be provided to AK Steel. The additional QA/QC data, plus the 
QA/QC data previously submitted to AK Steel are sufficient to ensure the quality of the WSU 
data. Therefore, upon receipt of the additional QA/QC data, the revised work plan shonld be 
further modified to clarify that the necessary QA/QC data have been received, are being 
reviewed, and will be incorporated into the IDIRA. 

Also, as noted in General Comment I, the WSU congener-specific data should not be summed 
and handled as a measure of "total PCBs." Specific congeners have dioxin-like properties, and 
the risks and hazards associated with potential exposure-to congeners should be handled using the 
congener-specific TEFs for the purpose of generating estimates of 2,3, 7,8-TCDD TEQs. 

4. Section 2.2.2.2, Page 16, Paragraph 3. Section 2.2.2.2 discusses anglers as one of the receptor 
groups to be considered in the HHRA. The text states that "fishing in Dick's Creek is expected to 
be very limited, given the proximity of many other more desirable fishing locations ... as well as 
the small size of Dick's Creek and limited availability of sport fish in Dick's Creek." As 
discussed in Specific Comment 5, various lines of evidence exist supporting the conclusion that 
Dick's Creek supports sufficient standing fish mass and is fished frequently enough to be 
considered a recreational fishery. Therefore, Section 2.2.2.2 should be revised to remove the 
characterization of fishing in Dick's Creek as "expected to be very limited" and to note instead 
that sufficient evidence exists to consider Dick's Creek as a recreational fishery. 

5. Section 2.2.5.5. Pages 25 and 26, Paragraphs 3 and 0. Section 2.2.5 .5 discusses the receptor
and exposure pathway-specific exposure frequency (EF) values that will be used in the IDIRA. 
These EF values are based primarily on the results of the human use survey (included as 
Appendix B to the revised work plan). Therefore, the EF values presented in Section 2.2.5.5 
should be revised based on General Comment 2, which addresses limitations in the results and 
interpretations presented in the human use survey. In general, as discussed in General Comment 
2, the survey results must be interpreted and applied conservatively in order to account for the 
fact that ( 1) because the human use survey was conducted while a health advisory was in place 
and therefore does not accurately reflect baseline conditions, the results of the survey must be 
considered as lower-bound estimates ofrecreational activity (including fishing) in and along Dick 
's Creek; (2) there is a potential for under- or inaccurate reporting of field observations; (3) 
deficiencies and irregularities were identified in observation methodology; and ( 4) there is a 
potential for underestimation of the extent of recreational activities at Dick's Creek. 

6. 

Also, on page 26, paragraph 0, the text states, "all of these frequencies will be divided among 
exposure units, also based on observations from the Human Use Survey (Appendix B)." 
However, the text does not describe or illustrate how the EF values will be "divided among the 
exposure units" or specify if or how the exposure unit results will be summed in calculating total 
exposures, hazards, and risks. If exposure unit-specific results are prepared, then total exposures, 
hazards, and risks must be calculated as the sum of all exposure unit-specific results. Section 
2.2.5.5 and other relevant sections should be modified accordingly. 

Section 2.2.5.8, Pages 28 through 32. Section 2.2.5.8 discusses the basis for the central 
tendency and high end (reasonable maximum exposure [RME]) fish ingestion rates, 4.71 and 5.25 
grams per day (g/day), respectively, that will be used in the IDIRA. These fish ingestion rates " 
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reflect the mean and 90% [upper confidence limit] UCL of daily average per capita estimates of 
freshwater and estuarine finfish and shellfish rates for the general population, based on Jacobs, 
Kahn et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food Intake by 
Individuals (CSFH) (USDA, 1989-1991)." In contrast, EPA recommends use of95th percentile 
and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport anglers under 
RME and central tendency exposure (CTE) conditions, respectively. These proposed fish 
ingestion rates must be interpreted (I) in terms of the armual amount offish assumed to be 
consumed by receptors, (2) the frequency anglers fish in Dick's Creek, and (3) in light of the 
proposed fraction ingested (FI) value of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from consumption of 
fish caught from Dick's Creek based on the assumption that an adult consumes only about 96 
grams of fish per year under RME conditions (5.25 g/day x 0.05 FI x 365 days per year 
[ days/year]). This amount is approximately 64 percent of one complete serving of fish, assuming 
a 150-gram serving size (EPA 1997). On the other hand, EPA's recommended RME fish 
ingestion rate of 25 g/day corresponds to about three fish servings per year (25 g/day x 0.05 FI x 
365 days/year= 456 grams), assuming a 150-gram serving size. Assuming that two 3.5- ounce 
fillets are obtained from each fish caught, an angler would be required to catch and consume only 
about 2.5 fish each year to fulfill this annual fish consumption estimate. While other more 
productive fish locations are available to local anglers, the assumption proposed in the revised 
work plan that a receptor consumes only about one 3.5 ounce fillet (about 99 grams) per year 
from a fish caught in Dick's Creek is inconsistent with EPA's definition ofRME (EPA 1989 and 
1995a). As discussed below, Dick's Creek is certainly fished frequently to support the 
recreational angler ingestion rate. 

The human use survey presented in Appendix B notes that only a single angler was observed 
fishing in Dick's Creek during the specified monitoring periods. Based on this single 
observation, an estimate of 13 fishing visits to Dick's Creek was extrapolated for the entire year. 
While this result is consistent with the survey protocol, the results of the survey do not reflect 
activity patterns in and along Dick's Creek in the absence of a health advisory. Therefore, the 
results of the survey must be considered as lower-bound estimates ofrecreational activity 
(including fishing) in and along Dick's Creek. Furthermore, a variety of problems were identified 
with the field notes associated with the human use survey and with the observation methodology. 
These problems are discussed in detail in General Comment 2 and include (I) field note 
transcription errors; (2) deficiencies and irregularities in the field notes; (3) limitations associated 
with single observation locations; and ( 4) limitation in ability to identify repeat recreators at Dick' 
s Creek. 

In general, the human use survey results must be interpreted and applied conservatively in order 
to account for (I) the fact that the survey was conducted while a fish advisory was in place, (2) 
potential limitations in observation methodology, and (3) inaccurate reporting of field 
observations. Consistent with these general conclusions, the observation of two anglers in Dick's 
Creek at times outside the specified monitoring periods should be conservatively interpreted. As 
noted in AK Steel's response to EPA General Comment I, "there was no systematic attempt to 
collect such 'extra' counts in AK Steel's Human Use Survey." Nevertheless, twice as many 
anglers were observed outside (hut on the same day) as were observed during the specified 
monitoring periods. It is possible that the anglers observed outside of the specified monitoring 
periods were actually present during the specified monitoring periods but were not observed 
because of observation methodology limitations. The two additional angler observations should 
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be interpreted as supporting tbe conclusion that there may be greater than 13 angler visits to Dick' 
s Creek each year because (1) the fish ingestion exposure pathway is the most important pathway 
associated considered in the HHRA, (2) the observation methodology has potential limitations 
and reporting of field observations was inaccnrate, and (3) the survey results do not reflect fishing 
frequency in Dick's Creek in the absence of a fish advisory. 

As noted in AK Steel's response to General Comment 1, EPA's recommended recreational angler 
fish ingestion rates are based on "active recreational populations with access to multiple water 
bodies including high-quality destination fisheries." In support of its proposal for a FI value of 
0.05, AK Steel notes in its response to EPA's Specific Comment 10, "several desirable fishing 
locations are located in or near Middletown (e.g. the Great Miami River, Smith Park Pond, Lake 
Monroe, Triangle Fishing Lake, [and] Stoney Meadows Fishing Lake)." Clearly, sufficient 
fishing spots are available to support recreational fishing in and around Middletown. 

AK Steel also argues that because the State of Ohio has a fish consumption advisory in place for 
Dick's Creek, to "characterize this shallow, channelized, intermittent body of water with an 
existing institutional control in place as a recreational fishery, and localized in an industrial nrban 
setting, would be beyond the bounds of reasonableness called for in USEPA's land use guidance 
in establishing exposure scenarios" (EPA 1995b). This statement is in tum circular, misleading, 
and incorrect. 

The fish consnrnption advisory, which has been put in place due to the documented levels of 
PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should be 
assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 
circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 
potentially reduced levels of fishing due to the presence of a fish advisory that resulted from the 
presence of documented PCB contamination in fish should be used as justification that Dick's 
Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 
Dick's Creek represents a recreational fishery must be based on two primary factors: (I) the 
presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 
is fished on a somewhat regular basis. As noted below, both these criteria have been met for 
Dick's Creek; therefore, Dick's Creek must be considered a recreational fishery. 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at the 
recommended RMB fish ingestion and FI values (25 g/day and 0.05, respectively) can be 
demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 
the recommended recreational fish ingestion rate to the available fish biomass in Dick's Creek. 
The first step is to determine the theoretical mass of fish caught in Dick's Creek consumed by a 
recreational angler in I year. As specified above, EPA recommends a fish ingestion rate of 25 
g/day and a FI value of 0.05. Based on these assumptions, the theoretical mass of fish caught in 
Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram per gram [kg/g]) - 0.46 kilogram per year (kg/yr) 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body weight 
(Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 
[ARCADIS 200lc]), then the theoretical mass offish caught by a recreational angler in order to 
generate the 0.46 kg/year of consumed fish can be calculated as follows: 
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(0.46 kg/year)/0.3 (edible portion) = 1.53 kg/year 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's Creek can 
be estimated as about 9,259 kilograms (ARCADIS 2001c). The mass offish caught from Dick's 
Creek by a single recreational angler family is about 6,000 times lower than this standing mass 
estimate. Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

Also, other lines of evidence exist to support the conclusion that Dick's Creek is regularly fished. 
First, OEPA personnel have observed individuals fishing in Dick's Creek (Note: current OEPA 
staff observed individuals fishing in Dick's Creek while they were working at WSU, and U.S. 
EPA and OEPA personnel have observed other evidence of fishing, such as the presence of bait 
boxes and used fishing line, on a recurring basis. Also, fishing in Dick's Creek has been reported 
in several newspaper articles. 

For all these reasons, Section 2.2.5.8 should be revised to present recreational fish ingestion rates 
of25 and 8 g/day under RME and CTE conditions, respectively, for use in the HHRA in 
conjunction with an FI value of 0.05. Use of the recreational fish ingestion rates is consistent 
with evidence of fishing in Dick's Creek, a conservative interpretation of the results of the human 
use survey, and evidence of recreational fishing in the area surrounding Middletown, Ohio. 
Section 2.2.5.8 should also be revised to remove the statement "to characterize this shallow, 
channelized, intermittent body of water with an existing institutional control in place as a 
recreational fishery, and localized in an industrial urban setting, would be beyond the bounds of 
reasonableness called for in USEPA's land use guidance in establishing exposure scenarios." 

7. Section 2.4, Page 46, Paragraph 2. Section 2.4 presents the proposed methodology for 
characterizing risks to human health. The text states that in addition to calculating individual 
cancer risks, EPA guidance "recommends presentation of population cancer risks" (EPA 1995a). 
While this statement is true, this same EPA guidance provides no details regarding the 
interpretation of any calculated population risks. Therefore, Section 2.4 should be revised to (I) 
discµss the paucity of EPA guidance regarding interpretation of population risks and (2) clarify 
that EPA's risk range (as discussed in Section 2.4) applies only to individual cancer risks and 
cannot be used to interpret population risks. 

8. Section 3.2.3, Page 64, Paragraph 1. The fish tissue data on Figure I indicate substantially 
different PCB levels between rough (bottom-feeding) fish and game and pan fish. The text states 
that the ERA is evaluating population level effects. Therefore, the risks to rough, game, and pan 
fish communities should be evaluated separately, unless there is sufficient data for each fish 
population. 

9. Sections 3.2.4, 3.2.4.2, 3.2.4.3, 3.2.4.6, and 3.2.4.7, Pages 67 through 74. This comment relates 
to Specific Comment 7. Figure I indicates that the PCB concentrations in rough fish differ 
substantially from those in pan and game fish. This difference clearly affects the potential for 
fish-eating wildlife to be exposed to PCBs, depending on the size class ingested. The exposure 
profiles for the raccoon, mink, belted kingfisher, and great blue heron mention the size class of 
fish that are assumed to be ingested. However, information in Section 3.2.4 does not state 
specifically that fish EPCs will be specific to the size class preferred by each wildlife receptor. 
Therefore, the text should mention explicitly that fish tissne data used to evaluate the fish 
ingestion pathway will be grouped according the relevant size class to calculate fish EPCs for 
fish-eating receptors. 
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10. Section 3.3.2.2, Pages 80 and 81, Paragraphs 2 and 1. Section 3.3.2.2 discusses the 
methodology that will be followed for characterizing the toxicity of PCBs to fish. The text in 
paragraph 2 on Page 80 states: 

"For fish containing a total PCB concentration below the NOAEL, adverse effects will be 
considered unlikely, whereas adverse effects on reproduction will be 
considered possible for fish containing total PCB levels in excess of the 
LOAEL. The likelihood of adverse effects is uncertain at PCB levels 
between the NOAEL and the LOAEL." 

AK Steel's response to EPA Specific Comment 20 (see Appendix A) states that the no observed 
adverse effects level (NOAEL) value will be consistent with the data cited by EPA in Specific 
Comment 20, which indicated an NOAEL of 1.9 mg/kg. Section 3.3.2.2 shonld be revised to 
explain how the uncertainty of adverse effects (between the NOAEL and lowest observed adverse 
effects level) will be evaluated, especially considering that Figure 1 shows that the PCB 
concentrations in fish sampled from Dick's Creek exceed 1.9 mg/kg. 
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April 5, 2002 

Mr. Allen Wojtas, Work Assignment Manager 
Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division (DE-9J) 
U.S. Environmental Protection Agency Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604 

Subject: Responses to Items HI.A.1 through III.A.13 in AK Steel Corporation's "Renewed 
and Urgent Request for an Expedited Ruling on Its Motion for an Injunction Under 
the All Writs Act" 
AK Steel Corporation, Middletown Works, Middletown, Ohio 
Contract No. 68-W9-9018, Work Assignment No. R0580524 

Dear Mr. Wojtas: 

Under U.S. Environmental Protection Agency (U.S. EPA) Contract No. 68-W9-9018, Work Assignment 
No. R0580524, Tetra Tech EM Inc. (Tetra Tech) provided responses to Items III.A.I through III.A.13 in 
AK Steel Corporation's (AK Steel) "Renewed and Urgent Request for an Expedited Ruling on Its Motion 
for an Injunction Under the All Writs Act" (renewed request). AK Steel filed its renewed request with the 
court on February 25, 2002. 

Tetra Tech reviewed the above-referenced items to assess their technical merit. Tetra Tech's responses 
are consistent with the technical review comments prepared by and submitted under separate cover by 
Tetra Tech regarding the document, "Work Plan for Human Health and Ecological Risk, Revision 3" 
dated March 1, 2002. 

If you have any questions regarding this submittal, please contact me at (312) 856-8786 or Eric Morton at 
(312) 856-8797. 

Sincerely, 

Mary Wojciechowski 
Project Manager 

Enclosure 

cc: Bernie Orenstein, U.S. EPA Regional Project Officer (letter only) 
Gary Cygan, U.S. EPA Technical Contact and Project Manager 
Michael Mikulka, U.S. EPA Technical Advisor 
Ed Schuessler, Tetra Tech Regional Manager (letter only) 
Art Glazer, Tetra Tech Program Manager 
Eric Morton, Tetra Tech Site Manager 
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ENCLOSURE 

RESPONSES TO ITEMS Ill.A.! THROUGH Ill.A.13 IN AK STEEL CORPORATION'S" 
RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

(13 Pages) 
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RESPONSES TO ITEMS IU.A.1 THROUGH IU.A.13 IN AK STEEL CORPORATION'S " 
RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

At the request of Mr. Gary Cyan, the U.S. Environmental Protection Agency (U.S. EPA) technical contact 
and project manager and Mr. Michael Mikulka, the U.S. EPA technical advisor, Tetra Tech EM Inc. 
(Tetra Tech) performed a technical review and prepared responses to Items III.A.I through III.A.13 in 
AK Steel Corporation's [AK Steel] "Renewed and Urgent Request for an Expedited Ruling on Its Motion 
for an Injunction Under the All Writs Act" (renewed request). AK Steel filed its renewed reqnest with the 
court on February 25, 2002. 

Tetra Tech reviewed the above-referenced items to assess their technical merit. Tetra Tech's responses 
are consistent with the technical review comments prepared and submitted under separate cover by Tetra 
Tech regarding the document, "Work Plan for Human Health and Ecological Risk, Revision 3" (revised 
work plan), AK Steel, Middletown Works, Middletown, Ohio (ARCADIS Geraghty & Miller 
[ARCADIS] 2002). Specific responses are identified by number as presented in the renewed request (for 
example, Item III.A. I is identified as I and Item III.A.2 is identified as 2). References used to prepare 
each response follow the Response Section. 

RESPONSES 

I. Dick's Creek should for the purposes of the human health risk assessment (HHRA), be 
considered a recreational fishery. This conclusion is consistent with (I) evidence of fishing in 
Dick's Creek observed by U.S. EPA and Ohio Environmental Protection Agency (OEPA) 
persollllel, (2) documentation and stories about fishing in Dick's Creek in local newspapers, (3) 
an appropriately conservative interpretation of the results of the human use survey, ( 4) the 
presence of sufficient standing fish mass to support recreational fishing, and ( 5) application of a 
fraction (fish) ingested (Fl) value of 0.05, supported in part by the presence of a variety of 
recreational fishing locations in the area around Middletown, Ohio. 

As discussed above, Dick's Creek should be considered a recreational fishery. Nonetheless, 
several elements of AK Steel's argument against subsistence fishing in Dick's Creek are 
misleading and require a response. AK Steel's primary position is that subsistence fishing occurs 
only within "subsistence fishing subpopulations" often "ethnically defined" and cannot or does not 
occur with individual receptors. However, in defming the label "subsistence angler," AK Steel 
quotes U.S. EPA guidance that subsistence anglers "consume fish as a major staple of their diet" 
and "rely on fish to meet nutritional needs, as an inexpensive food source, and in some cases, 
[ emphasis added] because of cultural tradition" (U.S. EPA 2000b ). This definition does not refer 
to the presence of a subsistence fishing subpopulation of which a subsistence angler is a member. 
Clearly, U.S. EPA's definition of a subsistence angler refers to individual receptors. AK Steel 
also presents a definition of subsistence fishing from an article by Kitts and Steinback (1999). 
Again, this definition is applicable to individual receptors and does not require or imply that 
subsistence fishing cannot occur unless an entire subsistence fishing subpopulation exists. The 
fact that groups of individuals from the subpopulations among which subsistence fishing has been 
most often studied are not present in a study area (in this case, Middletown, Ohio) does not mean 
that subsistence fishing callllot occur in that study area. Subsistence fishing does not occur solely 
among particular ethnic groups. 

A HHRA conducted in accordance with U.S. EPA guidance, focuses on potential exposure, risk, 
and hazard to an individual receptor. If an exposure pathway, such as subsistence fishing, can be 
demonstrated to be complete or potentially complete, that exposure pathway should be evaluated 
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quantitatively in the HHRA. U.S. EPA guidance does not require that entire subpopulations of 
receptors be present for an exposure pathway to be assumed to be complete. 

AK Steel's reliance on the argument that subsistence fishing can only occur within the context of 
a subsistence fishing subpopulation, often ethnically defined is misplaced and incorrect. 

2. As discussed in greater detail in the response to Item 4 below, the Human Use Survey was 
conducted while an advisory was in place cautioning, "UNSAFE WATER, DO NOT SWIM 
BATHE, DRINK, OR FISH" (U.S. EPA 2000). Therefore, the results of the survey do not reflect 
receptor activity patterns in the absence of such an advisory. In fact, the results of the survey 
must be considered lower-bound estimates of recreational activity (including fishing) in and 
along Dick's Creek. 

The results of the human use survey, including the presence of two additional anglers ( observed 
outside the specified monitoring period), should be interpreted as supporting the conclusion that 
there may be greater than 13 angler visits to Dick's Creek each year because (I) the survey results 
do not reflect fishing frequency in Dick's Creek in the absence of a fish advisory, (2) the 
observation methodology has potential limitations and field observations were inaccurately 
reported, and (3) the fish ingestion exposure pathway is the most important associated pathway 
considered in the HHRA, This interpretation is consistent with the conclusion that Dick's Creek 
may be regularly fished. 

3. In its January 29, 2002, "approval" letter, U.S. EPA stated that because of the potential impact of 
historical fish kills documented in Dick's Creek in 1992, 1995, and at a later date, "in time the 
standing crops of rough and sport fish in Dick's Creek will be higher than the 9,259 kilograms 
(kg) estimated by AK Steel's consultant" (U.S. EPA 2002). U.S. EPA did not state as presented 
in the description of Item III.A.3 that the Dick's Creek fishery would be "considerably better." 
Based on the discussion presented in Item III.A.3, Tetra Tech agrees that while it is possible for 
the standing crop of rough and sport fish to increase somewhat from AK Steel's estimate, the 
increase is unlikely to be appreciable. 

4. Appendix B to the revised work plan presents tbe results of the human use survey conducted by 
ARCADIS (ARCADIS 2002). Because the human use survey was conducted while an advisory 
was in place cautioning, "UNSAFE WATER, DO NOT SWIM BATHE, DRINK, OR FISH" 
(U.S. EPA 2000a), the results of the survey do not reflect receptor activity patterns in the absence 
of such an advisory. The risk assessment is intended to characterize potential risks and hazards to 
human receptors under baseline conditions. It is inappropriate to consider the placement of a 
health advisory resulting from the very contamination under investigation in the risk assessment, 
to represent baseline conditions. Therefore, the results of the survey must be considered lower
bound estimates of recreational activity (including fishing) in and along Dick's Creek. 

Consistent with this general conclusion, the observation of two anglers in Dick's Creek at times 
outside the specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to U.S. EPA General Comment I, "there was no systematic attempt to collect 
such 'extra' counts in AK Steel's Human Use Survey" (ARCADIS 2002). Nevertheless, twice as 
many anglers were observed outside (but on the same day) as were observed during the specified 
monitoring periods. It is possible that the anglers observed outside of the specified monitoring 
periods were actually present during the specified monitoring periods but were not observed 
because of observation methodology limitations. 

Also, various deficiencies and irregularities were noted in the field notes (Attachment B to the 
human use survey) and in the survey's observation methodology. Additional limitations were 
identified regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 
irregularities, and limitations are summarized below. 
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Deficiencies and Irregularities in Field Notes 

Various problems were identified with regard to the field notes (see Attachment B to the human 
use survey). In several instances, pages in the field notes (particularly some of the earlier entries) 
are undated. For example, pages 12 and 13 of the field notes are unlabeled and undated. 
Therefore, the validity of attribution of results presented on these pages cannot be accurately 
determined. In other cases (for example, see undated page 14), the author of the field notes is not 
identified. In another example, on undated page 13, the notes refer to "Section 8." The human 
use survey as designed by ARCADIS does not include a Section 8. 

Altogether, these field note irregularities suggest that specific field results cannot be accurately 
associated with either a particular date or to a particular reach or section of the field survey. In 
addition, these irregularities considered along with the deficiencies and irregularities in the 
observation methodology and ability to identify repeat visitors (as described below), raise serious 
concerns regarding the accuracy and completeness of the survey results as a whole as 
summarized below. 

• Specific field results cannot be accurately assigned to either a particular date or a 
particular reach or section of the field survey. 

• Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

• Survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. For example, 
the receptor-specific exposure frequencies may need to be increased in order to 
account for potential recording error. 

Deficiencies and Irregularities in Observation Methodology 

The concerns below are associated with limitations and potential underestimation associated with 
the observation methodology. 

Limitations Associated with Single Observation Locations. Section 3. I of the "Human Use 
Survey" (see Appendix B, page 4 in ARCADIS 2002) describes the seven reaches (identified as 
sections in the field notes [ Attachment Bl) and identifies either a point or general location from 
which observations were made. For some reaches (l, 2, 3, 5, and 6) a specific observation point 
is identified. However, for reaches 4 and 7, the text states that "observations were made from 
trails along the creek in this area." Elsewhere in the report (Section 3.2, page 6), the text states," 
if the entire reach could not be viewed from the observation point, the observers walked as much 
of the length of the reach as was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 
observation locations, there appears to have been a belief that all of reaches l, 2, 3, 5, and 6 could 
be reasonably observed from a single observation point. However, visibility problems associated 
with reaches 1, 2, 3, and 5 in particular, make it very difficult if not impossible to observe the 
entire extent of these reaches from a single vantage point. For example, reaches 1 and 2 are about 
1.1 and 1.35 miles in length, respectively. The identified observation points for these reaches are 
located at bends in the creek. Both the significant length and the bend of Dick's Creek in these 
reaches (see Figure 3-1 in Appendix B) would prevent accurate observation of these reaches from 
a single vantage point. Similarly, heavy vegetation in the portion of reach 3 located west of the 
U.S. Geological Survey (USGS) station and particularly along the eastern end of reach 5 is 
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expected to make accurate observations along the entire length of these reaches difficult from the 
identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 
have required these reaches to be walked on every occasion. However, the field notes sometimes 
present conflicting information (for example, on the first page [undated and unnumbered] of the 
field notes at 14 IO [2: l O p.m.], the notes indicate that the observers are "walking along Dick's 
Creek on path" in Section 2. However, elsewhere in the field notes (see page 19, dated July 16, 
2001), the notes merely state, "1856 [6:56 p.m.] start Section 2" and "1926 [7:26 p.m.] end 
Section 2." Throughout the field notes, observations of other reaches are recorded in a similar 
fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In other words, no 
documentation is provided stating that particular creek reaches were walked as required by the 
survey methodology to ensure that recreational activities along the creek were accurately 
recorded. 

The potential lack of accurate observations is of particular concern with regard to conclusions 
regarding reaches l, 2, and 3. U.S. EPA and Tetra Tech personnel observed an empty bait 
container just west of the railroad bridge near the eastern end of reach 3. Similarly, U.S. EPA 
and OEPA personnel observed bait boxes on the bank and fishing line with a lure in the trees just 
west of the USGS station in reach 3. Also, U.S. EPA, Tetra Tech, and researchers from WSU 
have observed evidence of recreational activity ( such as all-terrain vehicle [ATV] tracks) and 
have noted congregations of individuals (primarily adolescents) beneath the same railroad bridge 
near the confluence of Monroe Ditch and Dick's Creek. 
Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 
was conducted using a variety of different two-person observation teams (based on names listed 
in the field notes). As stated in the text, "in an effort to avoid raising the suspicion of people 
using Dick's Creek, no photographs were taken." Instead, individuals were identified according 
to very limited information such as sex and hair color. Based on these severe limitations, the 
survey's ability to identify repeat visitors to Dick's Creek is very limited. Therefore, assertions 
that only limited repeat visitors were noted should be removed from the text and ignored in 
interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 
use survey included only I month (September) when school was in session at Amanda School. 
U.S. EPA, OEPA, and WSU personnel have observed activity along and in Dick's Creek by 
students after school hours in the springtime. Exclusion of at least a part of the spring portion of 
the school year and use of a random survey technique to quantify the frequency of such a non
random event is expected to undercount recreational use of Dick's Creek, particularly in or near 
reach 5. 

Because (1) the survey results do not reflect fishing frequency in Dick's Creek in the absence of a 
fish advisory, (2) of the presence of potential limitations in observation methodology and 
inaccurate reporting of field observations, and (3) the fact that the fish ingestion exposure 
pathway is the most important pathway associated considered in the HHRA, the results of the 
human use survey including the presence of two additional anglers ( observed outside the 
specified monitoring period) should be interpreted as supporting the conclusion that there may be 
greater than 13 angler visits to Dick's Creek each year. 

5. Item HI.A.5 discusses the basis for the central tendency exposure (CTE) and high end (reasonable 
maximum exposure [RME]) fish ingestion rates, 4.71 and 5.25 grams per day (g/day), 
respectively, that will be used in the HHRA (ARCADIS 2002). These fish ingestion rates "reflect 
the mean and 90% [upper confidence limit] UCL of daily average per capita estimates of 
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freshwater and estuarine finfish and shellfish rates for the general population, based on Jacobs, 
Kan et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food Intake by 
Individuals (CSFII) (USDA, 1989-1991)." In contrast, U.S. EPA recommends use of95th 
percentile and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport 
anglers under RME and CTE conditions, respectively. These proposed fish ingestion rates must 
be interpreted(!) in terms of the annual amount offish assumed to be consumed by receptors, (2) 
the frequency anglers fish in Dick's Creek, and (3) in light of the proposed fraction ingested value 
of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from consumption of 
fish caught from Dick's Creek based on the assumption that an adult consumes only about 96 
grams of fish per year under RME conditions (5.25 g/day x 0.05 FI x 365 days/year). This 
amount is approximately 64 percent of one complete serving of fish, assuming a 150-gram 
serving size (U.S. EPA 1997). On the other hand, U.S. EPA's recommended RME fish ingestion 
rate of25 g/day corresponds to about three fish servings per year (25 g/day x 0.05 Fl x 365 = 456 
grams), assuming a I SO-gram serving size. Assuming that two 3 .5-ounce fillets are obtained 
from each fish caught, an angler would be required to catch and consume only about 2.5 fish each 
year to fulfill this annual fish consumption estimate. While other more productive fish locations 
are available to local anglers, the assumption proposed in the revised work plan that a receptor 
consumes only about one, 3.5-ounce fillet (about 96 grams) per year from a fish caught in Dick's 
Creek is inconsistent with RME conditions as defined by U.S. EPA (U.S. EPA 1989 and 1995). 
As discussed below, Dick's Creek is certainly fished frequently enough to support the recreational 
angler ingestion rate. 

The human use survey notes that only a single angler was observed fishing in Dick's Creek 
during the specified monitoring periods (ARCADIS 2002, Appendix B). Based on this single 
observation, an estimate of 13 fishing visits to Dick's Creek was extrapolated for the entire year. 
While this result is consistent with the survey protocol, the results of the survey do not reflect 
activity patterns in and along Dick's Creek (including fishing) in the absence of a health advisory. 
Furthermore, a variety of problems was identified with the field notes associated with the human 
use survey and with the observation methodology. These problems are discussed in detail in the 
response to Item 4, above, and include (I) field notes transcription errors, (2) deficiencies and 
irregularities in the field notes, (3) limitations associated with single observation locations, and 
( 4) limitations in ability to identify repeat recreators at Dick's Creek. Therefore, the results of the 
human use survey must be interpreted as lower-bound estimates of recreational activity in and 
along Dick's Creek. 

Consistent with these general conclusions, the observation of two anglers in Dick's Creek at times 
outside the specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to U.S. EPA General Comment l, "there was no systematic attempt to collect 
such 'extra' counts in AK Steel's Human Use Survey." Nevertheless, twice as many anglers were 
observed outside (but on the same day) as were observed during the specified monitoring periods. 
It is possible that the anglers observed outside of the specified monitoring periods were actually 
present during the specified monitoring periods but were not observed because of observation 
methodology limitations. The results of the human use survey, including the presence of two 
additional anglers ( observed outside the specified monitoring period), should be interpreted as 
supporting the conclusion that there may be greater than 13 and up to 74 (or more) angler visits to 
Dick's Creek each year because (1) the survey results do not reflect fishing frequency in Dick's 
Creek in the absence of a fish advisory, (2) the observation methodology has potential limitations 
and reporting of field observations was inaccurate, and (3) the fish ingestion exposure pathway is 
the most important pathway considered in the HHRA, 
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As noted in AK Steel's response to General Comment I, U.S. EPA's recommended recreational 
angler fish ingestion rates are based on "active recreational populations with access to multiple 
water bodies including high-quality destination fisheries." In support of its proposal for a FI 
value of 0.05, AK Steel notes in its response to U.S. EPA's Specific Comment I 0, "several 
desirable fishing locations are located in or near Middletown (e.g. the Great Miami River, Smith 
Park Pond, Lake Monroe, Triangle Fishing Lake, [and] Stoney Meadows Fishing Lake)" 
(ARCADIS 2002). Clearly, sufficient fishing spots are available to support recreational fishing in 
and around Middletown. 

AK Steel also argues that because the State of Ohio has a fish consumption advisory in place for 
Dick's Creek, to "characterize this shallow, channelized, intermittent body of water with an 
existing institutional control in place as a recreational fishery, and localized in an industrial urban 
setting, would be beyond the bounds of reasonableness called for in USEPA's land use guidance 
in establishing exposure scenarios" (U.S. EPA 1995). This statement is in turn circular, 
misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 
PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should be 
assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 
circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 
potentially reduced levels of fishing due to the presence of a fish advisory that resulted from the 
presence of documented PCB contamination in fish should be used as justification that Dick's 
Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 
Dick's Creek represents a recreational fishery must be based on two primary factors:(!) the 
presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 
is fished on a regular basis. As noted below, both these criteria have been met for Dick's Creek; 
therefore, Dick's Creek must be considered a recreational fishery. 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at the 
recommended RME fish ingestion and FI values (25 g/day and 0.05, respectively) can be 
demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 
the recommended recreational fish ingestion rate to the available fish biomass in Dick's Creek. 
The first step is to determine the theoretical mass of fish caught iu Dick's Creek consumed by a 
recreational angler iu 1 year. As specified above, U.S. EPA recommends a fish ingestion rate of 
25 g/day and a FI value of0.05. Based on these assumptions, the theoretical mass offish caught 
in Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram per gram [kg/gl) = 0.46 kilogram per year [kg/year] 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body weight 
(Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 
[ ARCADIS 2001 ]), then the theoretical mass of fish caught by a recreational angler in order to 
generate the 0.46 kg/year of consumed fish can be calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) = 1.53 kg/year 

AK Steel has previously stated that the standing crop of rough and sport fish iu Dick's Creek can 
be estimated as about 9,259 kilograms (ARCADIS 2001). The mass offish caught from Dick's 
Creek by a single recreational angler family is about 6,000 times lower than this standing mass 
estimate. Clearly, sufficient standing mass exists iu Dick's Creek to support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is regularly 
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fished. First, OEPA personnel have observed individuals fishing in Dick's Creek (Note: current 
OEPA staff observed individuals fishing in Dick's Creek while they were working at WSU, and 
U.S. EPA and OEPA personnel have observed other evidence of fishing, such as the presence of 
bait boxes and used fishing line, on a recurring basis. Fishing in Dick's Creek has been reported 
in several newspaper articles. Also, the human use survey prepared for AK Steel by ARCADIS 
estimated that there are about 13 angler visits to Dick's Creek each year. As discussed in the 
response to Item 4 above, the survey results were not interpreted in a sufficiently conservative 
manner. The presence of two additional anglers at Dick's Creek who were identified fishing at 
particular reaches of Dick's Creek on a specified survey date, but outside the reach-specific 
monitoring period, should have been considered in developing the estimate of the annual number 
of Dick's Creek fishing visits in order to account for (I) potential under- or inaccurate reporting 
of field observations and (2) deficiencies and irregularities in observation methodology. Also, the 
human use survey was completed while a fish advisory is in place for Dick's Creek. Therefore, 
the results of the survey do not accurately reflect the use of Dick's Creek as a recreational fishery 
in the absence of such an advisory. More specifically, the survey results must be considered 
lower-bound estimates of recreational activity (including fishing) in and along Dick's Creek and 
that it is reasonable to assume that Dick's Creek will be fished more frequently in the absence of a 
fish advisory. 

For all these reasons, the use of recreational fish ingestion rates of25 and 8 g/day under RME and 
CTE conditions, respectively, in the HHRA is consistent with evidence of fishing in Dick's 
Creek, a conservative interpretation of the results of the human use survey, and evidence of 
recreational fishing in the area surrounding Middletown, Ohio. 

6. Use of only fish tissue collected after the January 1998 limited remediation action (such as 
installation of the interceptor trench along Monroe Ditch) is acceptable. Data from these fish 
samples represent the most recent snapshot of the fish tissue concentrations to which receptors 
may be exposed if they consume fish caught in Dick's Creek. However, AK Steel's statements 
regarding the apparent half-life of PCBs, the robustness of the most recently collected fish tissue 
data (200 I), and the role of PCB metabolism and excretion in the apparent reduction of PCB 
concentrations in fish tissues over time, and require comment. 

First, AK Steel should elaborate on why the PCB tissue data presented in Figure I indicate a one 
year half-life. While the concentrations in rough fish appear to be declining, one could conclude 
that PCB concentrations in game fish are increasing and PCB concentrations in pan fish haven't 
changed. Furthermore, Figure I presents only the mean PCB concentrations in fish; it does not 
present any information about the variability and composition of the PCB concentrations. 
Second, AK Steel's statement that the 2001 data set is "robust" is not supportable. The primary 
issue is low sample numbers and insufficient evidence. 

Third, AK Steel's statement that PCB tissue concentrations are "significantly" declining is 
meaningless and should be removed. Low sample sizes make it difficult to detect statistically 
significant differences, at least at any reasonable level or error (confidence). Furthermore, 
comparisons of PCB concentrations are difficult to make because it is unlikely that the same fish 
populations has been sampled for each event. The various sampling programs were designed to 
determine PCB concentrations in fish, not to evaluate the potential for and extent of PCB 
elimination from fish tissue. Consequently, there were no control over effects due to migration, 
recruitment, and fishing. 

If fish migration into Dick's Creek is low, apparent declines in PCB concentrations may be due to 
differences in the sizes of fish sampled because the concentrations may decline from growth 
dilution. However, this conclusion would have to be evaluated specifically. Because PCBs 
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remain in the environment for many years, the fact that the concentrations of PCBs in fish tissue 
decline after the interceptor trench was installed may be more anomalous than anything else 
because of the influence of population dynamics. In other words, each year the most heavily 
contaminated fish grow up and are caught or migrate. As fish grow, their diet becomes less tied 
to sediments, so PCB concentrations become diluted. (Note: benthic invertebrates are a staple in 
the diet of juvenile fish. As they grow, these fish increasingly feed on other fish, frogs, and other 
vertebrates that are less tied to the sediments). It is Tetra Tech's opinion that the available fish 
tissue data better support the hypothesis that AK (and other organizations) have been sampling 
new populations each year, rather than an indication that the same populations of fish are staying 
put and eliminating PCBs. 

7. Use of a FI value of 0.05 in the HHRA is acceptable if it is coupled with the U.S. EPA
recommended fish ingestion rates of25 and 8 g/day under RME and CTE conditions, 
respectively. 

8. Use of a cooking loss factor equivalent to an average of cooking method-specific soth percentile 
values (as presented in Wilson, Shear and others [1998)) under both RME and CTE conditions is 
acceptable. 

9. AK Steel has clarified that homologue data would be used instead of aroclor data only "if both 
analyses are available/or a given sample." Under these conditions, the proposed use of 
homologue and aroclor data is acceptable. 

10. Use of the 95 percent upper confidence limit of mean and the mean as the exposure point 
concentrations under RME and CTE conditions, respectively, is acceptable. 

11. The use of non-cancer toxicity values as presented in the revised work plan is acceptable. 

12. Consistent with U.S. EPA's (2001) "Risk Assessment Guidance for Superfund (RAGS), Volume 
I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 
Assessment, Interim," the use of unadjusted oral toxicity factors to characterize risks associated 
with dermal exposure as presented in the revised work plan is acceptable. 

13. Derivation ofreference concentrations from oral reference doses as presented in the revised work 
plan is acceptable. 
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ENCLOSURE 

RESPONSES TO ITEMS ID.A.1 THROUGH IlI.A.13 IN AK STEEL CORPORATION'S 
"RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

(13 Pages) 
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RESPONSES TO ITEMS Ill.A.1 THROUGH HI.A.13 IN AK STEEL CORPORATION'S 
"RENEWED AND URGENT REQUEST FOR AN EXPEDI'l'ED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

At the request of Mr. Gary Cyan, the U.S. Environmental Protection Agency (U.S. EPA) technical 

contact and project manager and Mr. Michael Mikulka, the U.S. EPA technical advisor, Tetra Tech EM 

Inc. (Tetra Tech) performed a technical review and prepared responses to Items III.A.I through IILA.13 

in AK Steel Corporation's [AK Steel] "Renewed and Urgent Request for an Expedited Ruling on Its 

Motion for an Injunction Under the All Writs Act" (renewed request). AK Steel filed its renewed request 

with the court on February 25, 2002. 

Tetra Tech reviewed the above-referenced items to assess their technical merit. Tetra Tech's responses 

are consistent with the technical review comments prepared and submitted under separate cover by Tetra 

Tech regarding the document, "Work Plan for Human Health and Ecological Risk, Revision 3" (revised 

work plan), AK Steel, Middletown Works, Middletown, Ohio (ARCADIS Geraghty & Miller 

[ARCADIS] 2002). Specific responses are identified by number as presented in the renewed request (for 

example, Item Ill.A.I is identified as 1 and Item lll.A.2 is identified as 2). References used to prepare 

each response follow the Response Section. 

RESPONSES 

1. Dick's Creek should for the purposes of the human health risk assessment (HHRA), be 

considered a recreational fishery. This conclusion is consistent with (I) evidence of fishing in 

Dick's Creek observed by U.S. EPA and Ohio Environmental Protection Agency (OEPA) 

personnel, (2) documentation and stories about fishing in Dick's Creek in local newspapers, (3) 

an appropriately conservative interpretation of the results of the human use survey, (4) the 

presence of sufficient standing fish mass to support recreational fishing, and (5) application of a 

fraction (fish) ingested (FI) value of 0.05, supported in part by the presence of a variety of 

recreational fishing locations in the area around Middletown, Ohio. 

As discussed above, Dick's Creek should be considered a recreational fishery. Nonetheless, 

several elements of AK Steel's argument against subsistence fishing in Dick's Creek are 

misleading and require a response. AK Steel's primary position is that subsistence fishing 

occurs only within "subsistence fishing subpopulations" often "ethnically defined" and carmot or 

does not occur with individual receptors. However, in defining the label "subsistence angler," 

AK Steel quotes U.S. EPA guidance that subsistence anglers "consume fish as a major staple of 
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their diet" and "rely on fish to meet nutritional needs, as an inexpensive food source, and in some 

cases, [emphasis added] because of cultural tradition" (U.S. EPA 2000b ). This definition does 

not refer to the presence of a subsistence fishing subpopulation of which a subsistence angler is a 

member. Clearly, U.S. EPA's definition of a subsistence angler refers to individual receptors. 

AK Steel also presents a definition of subsistence fishing from an article by Kitts and Steinback 

(1999). Again, this definition is applicable to individual receptors and does not require or imply 

that subsistence fishing cannot occur unless an entire subsistence fishing subpopulation exists. 

The fact that groups of individuals from the subpopulations among which subsistence fishing has 

been most often studied are not present in a study area (in this case, Middletown, Ohio) does not 

mean that subsistence fishing cannot occur in that study area. Subsistence fishing does not occur 

solely among particular ethnic groups. 

A HHRA conducted in accordance with U.S. EPA guidance, focuses on potential exposure, risk, 

and hazard to an individual receptor. If an exposure pathway, such as subsistence fishing, can be 

demonstrated to be complete or potentially complete, that exposure pathway should be evaluated 

quantitatively in the HHRA. U.S. EPA guidance does not require that entire subpopulations of 

receptors be present for an exposure pathway to be assumed to be complete. 

AK Steel's reliance on the argument that subsistence fishing can only occur within the context of 

a subsistence fishing subpopulation, often ethnically defmed is misplaced and incorrect. 

2. As discussed in greater detail in the response to Item 4 below, the Human Use Survey was 

conducted while an advisory was in place cautioning, "UNSAFE WATER, DO NOT SWIM 

BATHE, DRJNK, OR FISH" (U.S. EPA 2000). Therefore, the results of the survey do not 

reflect receptor activity patterns in the absence of such an advisory. In fact, the results of the 

survey must be considered lower-bound estimates of recreational activity (including fishing) in 

and along Dick's Creek. 

The results of the human use survey, including the presence of two additional anglers ( observed 

outside the specified monitoring period), should be interpreted as supporting the conclusion that 

there may be greater than 13 angler visits to Dick's Creek each year because (1) the survey 

results do not reflect fishing frequency in Dick's Creek in the absence of a fish advisory, (2) the 

observation methodology has potential limitations and field observations were inaccurately 

reported, and (3) the fish ingestion exposure pathway is the most important associated pathway 

considered in the HHRA, This interpretation is consistent with the conclusion that Dick's Creek 

may be regularly fished. 
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3. In its January 29, 2002, "approval" letter, U.S. EPA stated that because of the potential impact of 

historical fish kills documented in Dick's Creek in 1992, 1995, and at a later date, "in time the 

standing crops of rough and sport fish in Dick's Creek will be higher than the 9,259 kilograms 

(kg) estimated by AK Steel's consultant" (U.S. EPA 2002). U.S. EPA did not state as presented 

in the description ofitem HLA.3 that the Dick's Creek fishery would be "considerably better." 

Based on the discussion presented in Item IH.A.3, Tetra Tech agrees that while it is possible for 

the standing crop of rough and sport fish to increase somewhat from AK Steel's estimate, the 

increase is unlikely to be appreciable. 

4. Appendix B to the revised work plan presents the results of the human use survey conducted by 

ARCADIS (ARCADIS 2002). Because the human use survey was conducted while an advisory 

was in place cautioning, "UNSAFE WATER, DO NOT SWIM BA THE, DRINK, OR FISH" 

(U.S. EPA 2000a), the results of the survey do not reflect receptor activity patterns in the 

absence of such an advisory. The risk assessment is intended to characterize potential risks and 

hazards to human receptors under baseline conditions. It is inappropriate to consider the 

placement of a health advisory resulting from the very contamination under investigation in the 

risk assessment, to represent baseline conditions. Therefore, the results of the survey must be 

considered lower- bound estimates of recreational activity (including fishing) in and along 

Dick's Creek. 

Consistent with this general conclusion, the observation of two anglers in Dick's Creek at times 

outside the specified monitoring periods should be conservatively interpreted. As noted in 

AK Steel's response to U.S. EPA General Comment 1, "there was no systematic attempt to 

collect such 'extra' counts in AK Steel's Human Use Survey" (ARCADIS 2002). Nevertheless, 

twice as many anglers were observed outside (but on the same day) as were observed during the 

specified monitoring periods. It is possible that the anglers observed outside of the specified 

monitoring periods were actually present during the specified monitoring periods but were not 

observed because of observation methodology limitations. 

Also, various deficiencies and irregularities were noted in the field notes (Attachment B to the 

human use survey) and in the survey's observation methodology. Additional limitations were 

identified regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 

irregularities, and limitations are summarized below. 
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Deficiencies and Irregularities in Field Notes 

Various problems were identified with regard to the field notes (see Attachment B to the human 

use survey). In several instances, pages in the field notes (particularly some of the earlier 

entries) are undated. For example, pages 12 and 13 of the field notes are unlabeled and undated. 

Therefore, the validity of attribution of results presented on these pages cannot be accurately 

determined. In other cases (for example, see undated page 14), the author of the field notes is 

not identified. In another example, on undated page 13, the notes refer to "Section 8." The 

human use survey as designed by ARCADIS does not include a Section 8. 

Altogether, these field note irregularities suggest that specific field results carmot be accurately 

associated with either a particular date or to a particular reach or section of the field survey. In 

addition, these irregularities considered along with the deficiencies and irregularities in the 

observation methodology and ability to identify repeat visitors (as described below), raise 

serious concerns regarding the accuracy and completeness of the survey results as a whole as 

sunnnarized below. 

Specific field results carmot be accurately assigned to either a particular date or a 
particular reach or section of the field survey. 

• Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

Survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. For example, 
the receptor-specific exposure frequencies may need to be increased in order to 
account for potential recording error. 

Deficiencies and Irregularities in Observation Methodology 

The concerns below are associated with limitations and potential underestimation associated with 

the observation methodology. 

Limitations Associated with Single Observation Locations. Section 3.1 of the "Human Use 

Survey" (see Appendix B, page 4 in ARCADIS 2002) describes the seven reaches (identified as 

sections in the field notes [Attachment Bl) and identifies either a point or general location from 

which observations were made. For some reaches (1, 2, 3, 5, and 6) a specific ob.servation point 

is identified. However, for reaches 4 and 7, the text states that "observations were made from 

trails along the creek in this area." Elsewhere in the report (Section 3.2, page 6), the text states, 
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"if the entire reach could not be viewed from the observation point, the observers walked as 

much of the length of the reach as was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 

observation locations, there appears to have been a belief that all of reaches I, 2, 3, 5, and 6 

could be reasonably observed from a single observation point. However, visibility problems 

associated with reaches I, 2, 3, and 5 in particular, make it very difficult if not impossible to 

observe the entire extent of these reaches from a single vantage point. For example, reaches 1 

and 2 are about l.l and 1.35 miles in length, respectively. The identified observation points for 

these reaches are located at bends in the creek. Both the significant length and the bend of 

Dick's Creek in these reaches (see Figure 3-1 in Appendix B) would prevent accurate 

observation of these reaches from a single vantage point. Similarly, heavy vegetation in the 

portion of reach 3 located west of the U.S. Geological Survey (USGS) station and particularly 

along the eastern end of reach 5 is expected to make accurate observations along the entire 

length of these reaches difficult from the identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 

have required these reaches to be walked on every occasion. However, the field notes sometimes 

present conflicting information (for example, on the first page [undated and unnumbered] of the 

field notes at 1410 [2:10 p.m.], the notes indicate that the observers are "walking along Dick's 

Creek on path" in Section 2. However, elsewhere in the field notes ( see page 19, dated July 16, 

2001), the notes merely state, "1856 [6:56 p.m.] start Section 2" and "1926 [7:26 p.m.] end 

Section 2." Throughout the field notes, observations of other reaches are recorded in a similar 

fashion- "start/begin reach/stretch x ... end/finish reach/stretch x." In other words, no 

documentation is provided stating that particular creek reaches were walked as required by the 

survey methodology to ensure that recreational activities along the creek were accurately 

recorded. 

The potential lack of accurate observations is of particular concern with regard to conclusions 

regarding reaches 1, 2, and 3. U.S. EPA and Tetra Tech personnel observed an empty bait 

container just west of the railroad bridge near the eastern end ofreach 3. Similarly, U.S. EPA 

and OEP A personnel observed bait boxes on the bank and fishing line with a lure in the trees just 

west of the USGS station in reach 3. Also, U.S. EPA, Tetra Tech, and researchers from WSU 

have observed evidence ofrecreational activity (such as all-terrain vehicle [ATV] tracks) and 

have noted congregations of individuals (primarily adolescents) beneath the same railroad bridge 

near the confluence ofMomoe Ditch and Dick's Creek. 
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Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 

was conducted using a variety of different two-person observation teams (based on names listed 

in the field notes). As stated in the text, "in an effort to avoid raising the suspicion of people 

using Dick's Creek, no photographs were taken." Instead, individuals were identified according 

to very limited information such as sex and hair color. Based on these severe limitations, the 

survey's ability to identify repeat visitors to Dick's Creek is very limited. Therefore, assertions 

that only limited repeat visitors were noted should be removed from the text and ignored in 

interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 

use survey included only 1 month (September) when school was in session at Amanda School. 

U.S. EPA, OEPA, and WSU personnel have observed activity along and in Dick's Creek by 

students after school hours in the springtime. Exclusion of at least a part of the spring portion of 

the school year and use of a random survey technique to quantify the frequency of such a non

random event is expected to undercount recreational use of Dick's Creek, particularly in or near 

reach 5. 

Because (1) the survey results do not reflect fishing frequency in Dick's Creek in the absence of 

a fish advisory, (2) of the presence of potential limitations in observation methodology and 

inaccurate reporting of field observations, and (3) the fact that the fish ingestion exposure 

pathway is the most important pathway associated considered in the HHRA, the results of the 

human use survey including the presence of two additional anglers ( observed outside the 

specified monitoring period) should be interpreted as supporting the conclusion that there may be 

greater than 13 angler visits to Dick's Creek each year. 

5. Item III.A.5 discusses the basis for the central tendency exposure (CTE) and high end 

(reasonable maximum exposure [RME]) fish ingestion rates, 4.71 and 5.25 grams per day 

(g/day), respectively, that will be used in the HHRA (ARCADIS 2002). These fish ingestion 

rates "reflect the mean and 90% [upper confidence limit] UCL of daily average per capita 

estimates of freshwater and estuarine finfish and shellfish rates for the general population, based 

on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food 

Intake by Individuals (CSFII) (USDA, 1989-1991)." In contrast, U.S. EPA recommends use of 

95th percentile and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport 

anglers under RME and CTE conditions, respectively. These proposed fish ingestion rates must 

be interpreted (1) in terms of the armual amount of fish assumed to be consumed by receptors, 
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(2) the frequency anglers fish in Dick's Creek, and (3) in light of the proposed fraction ingested 

value of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from consumption of 

fish caught from Dick's Creek based on the assumption that an adult consumes only about 

96 grams of fish per year under RME conditions (5.25 g/day x 0.05 FI x 365 days/year). This 

amount is approximately 64 percent of one complete serving of fish, assuming a 150-gram 

serving size (U.S. EPA 1997). On the other hand, U.S. EPA's recommended RME fish ingestion 

rate of 25 g/day corresponds to about three fish servings per year (25 g/day x 0.05 FI x 365 = 

456 grams), assuming a 150-gram serving size. Assuming that two 3 .5-ounce fillets are obtained 

from each fish caught, an angler would be required to catch and consume only about 2.5 fish 

each year to fulfill this annual fish consumption estimate. While other more productive fish 

locations are available to local anglers, the assumption proposed in the revised work plan that a 

receptor consumes only about one, 3.5-ounce fillet (about 96 grams) per year from a fish caught 

in Dick's Creek is inconsistent with RME conditions as defined by U.S. EPA (U.S. EPA 1989 

and 1995). As discussed below, Dick's Creek is certainly fished frequently enough to support 

the recreational angler ingestion rate. 

The human use survey notes that only a single angler was observed fishing in Dick's Creek 

during the specified monitoring periods (ARCADIS 2002, Appendix B). Based on this single 

observation, an estimate of 13 fishing visits to Dick's Creek was extrapolated for the entire year. 

While this result is consistent with the survey protocol, the results of the survey do not reflect 

activity patterns in and along Dick's Creek (including fishing) in the absence of a health 

advisory. Furthermore, a variety of problems was identified with the field notes associated with 

the human use survey and with the observation methodology. These problems are discussed in 

detail in the response to Item 4, above, and include (1) field notes transcription errors, 

(2) deficiencies and irregularities in the field notes, (3) limitations associated with single 

observation locations, and (4) limitations in ability to identify repeat recreators at Dick's Creek. 

Therefore, the results of the human use survey must be interpreted as lower-bound estimates of 

recreational activity in and along Dick's Creek. 

Consistent with these general conclusions, the observation of two anglers in Dick's Creek at 

times outside the specified monitoring periods should be conservatively interpreted. As noted in 

AK Steel's response to U.S. EPA General Comment 1, "there was no systematic attempt to 

collect such 'extra' counts in AK Steel's Human Use Survey." Nevertheless, twice as many 

anglers were observed outside (but on the same day) as were observed during the specified 
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monitoring periods. It is possible that the anglers observed outside of the specified monitoring 

periods were actually present during the specified monitoring periods but were not observed 

because of observation methodology limitations. The results of the human use survey, including 

the presence of two additional anglers ( observed outside the specified monitoring period), should 

be interpreted as supporting the conclusion that there may be greater than 13 and up to 7 4 ( or 

more) angler visits to Dick's Creek each year because (1) the survey results do not reflect fishing 

frequency in Dick's Creek in the absence of a fish advisory, (2) the observation methodology has 

potential limitations and reporting of field observations was inaccurate, and (3) the fish ingestion 

exposure pathway is the most important pathway considered in the HHRA, 

As noted in AK Steel's response to General Comment I, U.S. EPA's recommended recreational 

angler fish ingestion rates are based on "active recreational populations with access to multiple 

water bodies including high-quality destination fisheries." In support of its proposal for a FI 

value of0.05, AK Steel notes in its response to U.S. EPA's Specific Comment 10, "several 

desirable fishing locations are located in or near Middletown (e.g. the Great Miami River, Smith 

Park Pond, Lake Monroe, Triangle Fishing Lake, [ and] Stoney Meadows Fishing Lake)" 

(ARCADIS 2002). Clearly, sufficient fishing spots are available to support recreational fishing 

in and around Middletown. 

AK Steel also argues that because the State of Ohio has a fish consumption advisory in place for 

Dick's Creek, to "characterize this shallow, channelized, intermittent body of water with an 

existing institutional control in place as a recreational fishery, and localized in an industrial 

urban setting, would be beyond the bounds of reasonableness called for in USEPA's land use 

guidance in establishing exposure scenarios" (U.S. EPA 1995). This statement is in tum circular, 

misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 

PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should 

be assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 

circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 

potentially reduced levels of fishing due to the presence of a fish advisory that resulted-from the 

presence of documented PCB contamination in fish should be used as justification that Dick's 

Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 

Dick's Creek represents a recreational fishery must be based on two primary factors: (1) the 

presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 

E-8 
AK5 042367 





is fished on a regular basis. As noted below, both these criteria have been met for Dick's Creek; 

therefore, Dick's Creek must be considered a recreational fishery. 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at 

the recommended RME fish ingestion and FI values (25 g/day and 0.05, respectively) can be 

demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 

the recommended recreational fish ingestion rate to the available fish biomass in Dick's Creek. 

The first step is to determine the theoretical mass of fish caught in Dick's Creek consumed by a 

recreational angler in 1 year. As specified above, U.S. EPA recommends a fish ingestion rate of 

25 g/day and a FI value of 0.05. Based on these assumptions, the theoretical mass of fish caught 

in Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram per gram [kg/g]) ~ 0.46 kilogram per year [kg/year] 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body 

weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 

[ ARC AD IS 2001 l), then the theoretical mass of fish caught by a recreational angler in order to 

generate the 0.46 kg/year of consumed fish can be calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) 1.53 kg/year 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's Creek can 

be estimated as about 9,259 kilograms (ARCADIS 2001). The mass offish caught from Dick's 

Creek by a single recreational angler family is about 6,000 times lower than this standing mass 

estimate. Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is regularly 

fished. First, OEPApersonnel have observed individuals fishing in Dick's Creek (Note: current 

OEPA staff observed individuals fishing in Dick's Creek while they were working at WSU, and 

U.S. EPA and OEPA personnel have observed other evidence of fishing, such as the presence of 

bait boxes and used fishing line, on a recurring basis. Fishing in Dick's Creek has been reported 

in several newspaper articles. Also, the human use survey prepared for AK Steel by ARCADIS 

estimated that there are about 13 angler visits to Dick's Creek each year. As discussed in the 

response to Item 4 above, the survey results were not interpreted in a sufficiently conservative 

manner. The presence of two additional anglers at Dick's Creek who were identified fishing at 

particular reaches of Dick's Creek on a specified survey date, but outside the reach-specific 
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monitoring period, should have been considered in developing the estimate of the annual number 

of Dick's Creek fishing visits in order to account for (1) potential under- or inaccurate reporting 

of field observations and (2) deficiencies and irregularities in observation methodology. Also, 

the human use survey was completed while a fish advisory is in place for Dick's Creek. 

Therefore, the results of the survey do not accurately reflect the use of Dick's Creek as a 

recreational fishery in the absence of such an advisory. More specifically, the survey results 

must be considered lower-bound estimates of recreational activity (including fishing) in and 

along Dick's Creek and that it is reasonable to assmne that Dick's Creek will be fished more 

frequently in the absence of a fish advisory. 

For all these reasons, the use of recreational fish ingestion rates of 25 and 8 g/day under RME 

and CTE conditions, respectively, in the HHRA is consistent with evidence of fishing in Dick's 

Creek, a conservative interpretation of the results of the human use survey, and evidence of 

recreational fishing in the area surrounding Middletown, Ohio. 

6. Use of only fish tissue collected after the January 1998 limited remediation action (such as 

installation of the interceptor trench along Monroe Ditch) is acceptable. Data from these fish 

samples represent the most recent snapshot of the fish tissue concentrations to which receptors 

may be exposed if they consume fish caught in Dick's Creek. However, AK Steel's statements 

regarding the apparent half-life of PCBs, the robustness of the most recently collected fish tissue 

data (200 I), and the role of PCB metabolism and excretion in the apparent reduction of PCB 

concentrations in fish tissues over time, and require comment. 

First, AK Steel should elaborate on why the PCB tissue data presented in Figure I indicate a one 

year half-life. While the concentrations in rough fish appear to be declining, one could conclude 

that PCB concentrations in game fish are increasing and PCB concentrations in pan fish haven't 

changed. Furthermore, Figure I presents only the mean PCB concentrations in fish; it does not 

present any information about the variability and composition of the PCB concentrations. 

Second, AK Steel's statement that the 2001 data set is "robust" is not supportable. The primary 

issue is low sample numbers and insufficient evidence. 

Third, AK Steel's statement that PCB tissue concentrations are "significantly" declining is 

meaningless and should be removed. Low sample sizes make it difficult to detect statistically 

significant differences, at least at any reasonable level or error (confidence). Furthermore, 

comparisons of PCB concentrations are difficult to make because it is unlikely that the same fish 

populations has been sampled for each event. The various sampling programs were designed to 
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determine PCB concentrations in fish, not to evaluate the potential for and extent of PCB 

elimination from fish tissue. Consequently, there were no control over effects due to migration, 

recruitment, and fishing. 

If fish migration into Dick's Creek is low, apparent declines in PCB concentrations may be due 

to differences in the sizes of fish sampled because the concentrations may decline from growth 

dilution. However, this conclusion would have to be evaluated specifically. Because PCBs 

remain in the environment for many years, the fact that the concentrations of PCBs in fish tissue 

decline after the interceptor trench was installed may be more anomalous than anything else 

because of the influence of population dynamics. In other words, each year the most heavily 

contaminated fish grow up and are caught or migrate. As fish grow, their diet becomes less tied 

to sediments, so PCB concentrations become diluted. (Note: benthic invertebrates are a staple in 

the diet of juvenile fish. As they grow, these fish increasingly feed on other fish, frogs, and other 

vertebrates that are less tied to the sediments). It is Tetra Tech's opinion that the available fish 

tissue data better support the hypothesis that AK ( and other organizations) have been sampling 

new populations each year, rather than an indication that the same populations of fish are staying 

put and eliminating PCBs. 

7. Use of a FI value of 0.05 in the HHRA is acceptable if it is coupled with the U.S. EPA

recommended fish ingestion rates of 25 and 8 g/day under RME and CTE conditions, 

respectively. 

8. Use of a cooking loss factor equivalent to an average of cooking method-specific 50th percentile 

values (as presented in Wilson, Shear and others [1998]) under both RME and CTE conditions is 

acceptable. 

9. AK Steel has clarified that homologue data would be used instead of aroclor data only "if both 

analyses are available for a given sample." Under these conditions, the proposed use of 

homologue and aroclor data is acceptable. 

10. Use of the 95 percent upper confidence limit of mean and the mean as the exposure point 

concentrations under RME and CTE conditions, respectively, is acceptable. 

11. The use of non-cancer toxicity values as presented in the revised work plan is acceptable. 
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12. Consistent with U.S. EPA's (2001) "Risk Assessment Guidance for Superfund (RAGS), 

Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 

Assessment, Interim," the use of unadjusted oral toxicity factors to characterize risks associated 

with dermal exposure as presented in the revised work plan is acceptable. 

13. Derivation ofreference concentrations from oral reference doses as presented in the revised work 

plan is acceptable. 
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TECHNICAL REVIEW COMMENTS ON "WORK PLAN FOR 
HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT, REVISION 3" 

AK STEEL CORPORATION, MIDDLETOWN WORKS, MIDDLETOWN, omo 

Under U.S. Environmental Protection Agency (EPA) Contract No. 68-W9-9018, Work Assignment No. 

R058052402, Tetra Tech EM Inc. (Tetra Tech) performed a technical review of the "Work Plan for 

Human Health and Ecological Risk Assessment, Revision 3" (revised work plan) for the AK Steel 

Corporation, Middletown Works (AK Steel) facility in Middletown, Ohio. The revised work plan was 

prepared by ARCADIS Geraghty & Miller, Inc. (ARCADIS), on behalf of AK Steel and is dated 

March l, 2002. 

Tetra Tech reviewed the revised work plan to assess whether it (I) was technically adequate and 

(2) adequately addressed EPA's comments in its "approval with modifications" letter dated January 29, 

2002, regarding Revision 2 of the work plan. As with previous versions of the work plan, while 

significant improvements were noted in the revised work plan compared to Revision 2 (particularly with 

regard to ecological risk assessment components), Tetra Tech identified a variety of technical issues 

requiring further work plan revision or clarification. In general, the issues requiring revision relate to the 

following EPA general and specific comments on Revision 2 of the work plan: General Comment 1 and 

Specific Comments 1, 3, 5, 9, and 20. The responses proposed by AK Steel to the remainder ofEPA's 

general and specific comments are acceptable. 

The revised work plan deficiencies identified by Tetra Tech are discussed in the following general and 

specific review comments. Specific comments are keyed to the specific sections, pages, and paragraphs 

to which they refer. An incomplete paragraph at the top of a page that begins on the preceding page is 

identified as "Paragraph O," and the first full paragraph on a page is identified as "Paragraph l ." 

References used to prepare the review comments are listed after the comments. 

1. 

GENERAL COMMENTS 

Congener-Specific Data Must Be Used in Addition to Aroclor- and Homologue-Specific 

Data for Polychloriuated Bipheuyls {PCB). The text has been revised to specify that the risk 

assessment will include a table summarizing the Wright State University (WSU) congener

specific data for PCBs. Further, AK Steel's response to EPA General Comment 6 states that "the 

WSU congener data will be excluded from the derivation of [ exposure point concentrations J 
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EPCs because of the lack of available [ quality assurance and quality control] QA/QC data 

associated with that dataset" (see Appendix A to the revised work plan). EPA is in the process 

of collecting additional QA/QC data from WSU researchers. Based on the additional QA/QC 

data (in addition to the data previously provided to AK Steel) EPA feels sufficient QA/QC data 

exist to support the inclusion of the WSU congener data pursuant to relevant EPA requirements 

(EPA 1992). Therefore, the revised work plan should be further modified to state that the WSU 

congener data will be considered in the derivation of PCB EPCs. Also, AK Steel should make 

every reasonable effort to reevaluate the chromatograms used to estimate homologue 

concentrations in order to estimate identity and the concentrations of specific congeners that 

make up the concentration of each homologue. 

Aroclor, homologue, and congener data should be considered as pieces of a complex picture. 

PCB analysis is complex and includes a degree of subjectivity and interpretation. Validation by 

evaluating and comparing the results of Aroclor, homologue, and congener analyses is critical in 

piecing together the entire picture. Other factors that must be considered include the 

identification of the original Aroclor mixture released into the environment; nature and extent of 

PCB contamination; weathering; and range of toxicities associated with different Aroclors, 

homologues, and congeners. 

The revised work plan should be further modified to explain clearly that the WSU congener

specific data will not be summed and handled as a measure of"total PCBs." Specific congeners 

have dioxin-like properties, and the risks and hazards associated with potential exposure to 

congeners should be handled using the congener-specific toxicity equivalent factors (TEF) for 

the purpose of generating estimates of2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 

toxicity equivalents (TEQ). In summary, the revised work plan should be further revised to (I) 

provide a clear explanation of the process for characterizing risks and hazards associated with 

potential exposure to PCBs presented on an Aroclor-, homologue-, and congener-specific basis; . 

(2) evaluate the internal consistency of the risk and hazard characterization results for PCBs 

based on Aroclor-, homologue, and congener-specific analytical results; and (3) explain how the 

other factors discussed above (for example, the impact of weathering and the range of toxicity 

estimates) will be considered in presenting a complete understanding of the risks and hazards 

associated with exposure to PCBs. 
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2. Subsistence Fishing Does not Require the Presence of a Subsistence Fishing Subpopulation. 

As discussed elsewhere (see Specific Comments 3 and 5), Dick's Creek should be considered a 

recreational fishery. In describing the potential for fishing in Dick's Creek, AK Steel makes an 

argument against subsistence fishing in Dick's Creek, portions of which are misleading and 

require revision. AK Steel's primary position is that subsistence fishing occurs only within 

"subsistence fishing subpopulations" often "ethnically defined" and cannot or does not occur 

with individual receptors. However, in defining the label "subsistence angler," AK Steel quotes 

EPA guidance that subsistence anglers "consume fish as a major staple of their diet" and "rely on 

fish to meet nutritional needs, as an inexpensive food source, and in some cases, [emphasis 

added] because of cultural tradition" (EPA 2000b ). This definition does not refer to the presence 

of a subsistence fishing subpopulation of which a subsistence angler is a member. Clearly, 

EPA' s definition of a subsistence angler refers to individual receptors. 

AK Steel also presents a definition of subsistence fishing from an article by Kitts and Steinback 

(1999). Again, this definition is applicable to individual receptors and does not require or imply 

that subsistence fishing cannot occur unless an entire subsistence fishing subpopulation exists. 

The fact that groups of individuals from the subpopulations among which subsistence fishing has 

been most often studied are not present in a study area (in this case, Middletown, Ohio) does not 

mean that subsistence fishing cannot occur in that study area. Subsistence fishing does not occur 

solely among particular ethnic groups. 

A human health risk assessment (HHRA) conducted in accordance with EPA guidance, focuses 

on potential exposure, risk, and hazard to an individual receptor. If an exposure pathway, such 

as subsistence fishing, can be demonstrated to be complete or potentially complete, that exposure 

pathway should be evaluated quantitatively in the HHRA. EPA guidance does not require that 

entire subpopulations of receptors be present for an exposure pathway to be assumed to be 

complete. 

AK Steel's reliance on the argument that subsistence fishing can only occur within the context of 

a subsistence fishing subpopulation, often ethnically defined is misplaced and incorrect. The text 

should be revised to eliminate statements suggesting or implying that subsistence fishing can 

occur only as part of a subsistence fishing subpopulations, and clarifying that subsistence fishing 

is a behavior that can occur in any individual receptor who "consume[s] fish as a major staple of 
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their diet" and "rel[ies] on fish to meet nutritional needs [and] as an inexpensive food source" 

(EPA2000b). 

3. Results from the "Human Use Snrvey" Shonld be Conservatively Interpreted. Appendix B 

presents the results of the "Human Use Survey" conducted by ARCADIS. The results of the 

survey must be considered lower-bound estimates ofrecreational activity (including fishing) in 

and along Dick's Creek for the following reasons: 

The "Human Use Survey" was conducted while an advisory was in place 
cautioning "UNSAFE WATER, DO NOT SWIM BATHE, DRINK, OR FISH" 
(U.S. EPA 2000). Therefore, the results of the survey do not reflect receptor 
activity patterns in the absence of such an advisory. The risk assessment is 
intended to characterize potential risks and hazards to human receptors under 
baseline conditions. It is inappropriate to consider the placement of a health 
advisory resulting from the very contamination under investigation in the risk 
assessment, to represent baseline conditions. It is reasonable to assume that the 
frequency of recreational activities in and along Dick's Creek may increase in 
the absence of a health advisory; it is unlikely that activity-specific frequencies 
will decrease if the advisory is removed. 

Various deficiencies and irregularities were noted in Attachment B, the field 
notes, and in the observation methodology. Additional limitations were 
identified regarding the ability to identify repeat recreators at Dick's Creek. 
Altogether these deficiencies and irregularities raise concerns regarding the 
accuracy and completeness of the survey results for the following reasons: (1) 
specific field results cannot be accurately assigned to either a particular date or a 
particular reach or section of the field survey, (2) deficiencies and irregularities 
in field notes undermine the validity and interpretation of survey data, and (3) 
survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. 

The deficiencies, irregularities, and limitations identified in the field notes and 
observation methodology are detailed below. 

In summary, the results of the "Human Use Survey" should be conservatively interpreted. 

Receptor-specific risks and hazards calculated based on exposure frequencies based on the 

survey's results may underestimate actual risks and hazards because, as discussed above, the 

survey results should be considered lower-bound estimates of recreational activity (including 

fishing) in and along Dick's Creek. 
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Deficiencies and Irregularities in Field Notes 

Various problems were identified with regard to Attachment B, the field notes. In several 

instances, pages in the field notes (particularly some of the earlier entries) are undated. For 

example, pages 12 and 13 of the field notes are unlabeled and undated. Therefore, the validity 

of attribution of results presented on these pages carmot be accurately determined. In other cases 

(for example, see undated page 14), the author of the field notes is not identified. In another 

example, on undated page 13, the notes refer to "Section 8." The human use survey as designed 

by ARCADIS does not include a Section 8. 

Deficiencies and Irregularities in Observation Methodology 

The concerns below are associated with limitations and potential underestimation associated with 

the observation methodology. 

Limitations Associated with Single Observation Locations. Section 3.1 of Appendix B (see 

page 4) describes the seven reaches (identified as sections in the field notes [Attachment BJ) and 

a point or general location from which observations were made. For some reaches (I, 2, 3, 5, 

and 6) a specific observation point is identified. However, for reaches 4 and 7, the text states 

that "observations were made from trails along the creek in this area." Elsewhere in the report 

(Section 3 .2, page 6), the text states, "if the entire reach could not be viewed from the 

observation point, the observers walked as much of the length of the reach as was accessible 

within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 

observation locations, there appears to have been a belief that all of reaches I, 2, 3, 5, and 6 

could be reasonably observed from a single observation point. However, visibility problems 

associated with reaches 1, 2, 3, and 5 in particular, make it very difficult if not impossible to 

observe the entire extent of these reaches from a single vantage point. For example, reaches 1 

and 2 are about 1.1 and 1.35 miles in length, respectively. The identified observation points for 

these reaches are located at bends in the creek. Both the significant length and the bend of 

Dick's Creek in these reaches (see Figure 3-1 in Appendix B) would prevent accurate 

observation of these reaches from a single vantage point. Similarly, heavy vegetation in the 

portion of reach 3 located west of the U.S. Geological Survey (USGS) station and particularly 
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along the eastern end of reach 5 is expected to make accurate observations along the entire 

length of these reaches difficult from the identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 

have required these reaches to be walked on every occasion. However, the field notes 

(Attachment B) provide conflicting information (for example, on the first page [undated and 

unnumbered] of the field notes at 1410 [2:10 p.m.], the notes indicate that the observers are 

"walking along Dick's Creek on path" in Section 2). However, elsewhere in the field notes (see 

page 19, dated July 16, 2001), the notes merely state, "1856 [6:56 p.m.] start Section 2" and 

"1926 [7:26 p.m.] end Section 2." Throughout the field notes, observations of other reaches are 

recorded in a similar fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In 

other words, no documentation is provided stating that particular creek reaches were walked as 

required by the survey methodology to ensure that recreational activities along the creek were 

accurately recorded. 

The potential lack of accurate observations is of particular concern with regard to conclusions 

regarding reaches 1, 2, and 3. EPA and Tetra Tech personnel observed an empty bait container 

just west of the railroad bridge near the eastern end of reach 3. Similarly, EPA and Ohio 

Enviromnental Protection Agency (Ohio EPA) personnel observed bait boxes on the bank and 

fishing line with a lure in the trees just west of the USGS station in reach 3. Also, EPA, Tetra 

Tech, and researchers from WSU have observed evidence of recreational activity (such as all

terrain vehicle [ATV] tracks) and have noted congregations of individuals (primarily 

adolescents) beneath the same railroad bridge near the confluence of Monroe Ditch and Dick's 

Creek. 

Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 

was conducted using a variety of different two-person observation teams (based on names listed 

in the field notes [ Attachment BJ). As stated in the text, "in an effort to avoid raising the 

suspicion of people using Dick's Creek, no photographs were taken." Instead, individuals were 

identified according to very limited information such as sex and hair color. Based on these 

severe limitations, the survey's ability to identify repeat visitors to Dick's Creek is very limited. 

Therefore, assertions that only limited repeat visitors were noted should be removed from the 

text and ignored in interpreting and using the survey results. 
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Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 

use survey included only I month (September) when school was in session at Amanda School. 

EPA, Ohio EPA, and WSU personnel have observed activity along and in Dick's Creek by 

students after school hours in the springtime. Exclusion of at least a portion of the spring portion 

of the school year and use of a random survey technique to quantify the frequency of such a non

random event is expected to undercount recreational use of Dick's Creek, particularly in or near 

reach 5. 

4. Groundwater Exposure Pathway Should Be Evaluated Outside Area Identified. AK Steel 

asserts that enough information is available to conclude that the groundwater exposure pathway 

can be excluded within the area identified in the 7003 Order. While groundwater exposure in the 

area identified in the Order may be incomplete, it is premature to conclude that the groundwater 

pathway is incomplete for human receptors located outside the area covered by the 7003 Order. 

Information regarding the potential transport of groundwater from the facility or the 

identification of groundwater users down gradient from the facility has not been presented. In 

order that readers of the work plan clearly understand that groundwater down gradient of the 

facility has not been addressed and that additional work may be required to address the off-site 

groundwater exposure pathway through other regulatory means, the following language should 

be added to the text of the work plan, as previously requested: 

"The absence of risk assessment evaluation for pathways and/or contaminants beyond 

those presented in this work plan should not be construed as an acceptance by the 

U.S. EPA that additional pathways and/or contaminants are not present and that these 

pathways and/or contaminants do not warrant further evaluation through a risk 

assessment process. This text clarifies that additional risk evaluation of potable use 

groundwater will not occur through this work plan." 

SPECIFIC COMMENTS 

1. Section 2.1, Page 5, Paragraph 2. Section 2.1 discusses the process of hazard identification to 

be used in the HHRA. The text states that "the complete set of raw analytical data collected 

under the Sampling and Analysis Plan (ARCADIS 2000a) and other sampling events have been 

compiled in the Data Summary Report: Sediment and Surface Water (18 Dec 2000 - 2 Feb 2001) 

(ARCADIS 2001a), Analytical Laboratory Data for Human Health and Ecological Risk 
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Assessments (ARCADIS 2001b) and Soil and Groundwater Investigation Report (ARCADIS 

2002) and entered into a data base." This description does not clearly indicate whether analytical 

data collected by organizations other than AK Steel and its contractors will be included in the 

data base. U.S. EPA, OEPA, and WSU have all collected surface water and sediment samples 

from Dick's Creek since the January 1998 remediation action (installation of the interceptor 

trench along Monroe Ditch). Section 2.1 should be revised to provide clear identification of all 

the organizations who collected analytical data that will be considered in the HHRA and 

ecological risk assessment (ERA). All post-January 1998 analytical data meeting EPA's data 

usability guidelines (EPA 1992) should be considered in the HHRA and ERA (see Specific 

Comment2). 

2. Section 2.1.1, Page 7. Paragraphs 2 and 3. Section 2.1.1 discusses data handling practices. As 

part of this discussion, AK Steel makes several statements regarding the apparent half-life of 

PCBs, the robustness of the most recently collected fish tissue data, and the role of PCB 

metabolism and excretion in the apparent reduction of PCB concentrations in fish tissues over 

time, that require revision. 

First, Section 2.1.1 should be revised to elaborate on why the PCB tissue data presented in 

Figure 2-1 indicate a one year half-life for PCBs. While the concentrations in rough fish appear 

to be declining, one could conclude that PCB concentrations in game fish are increasing and 

PCB concentrations in pan fish haven't changed. Furthermore, Figure 2-1 presents only the 

mean PCB concentrations in fish; it does not present any information about the variability and 

composition of the PCB concentrations. Clearly the low number of samples are likely to be 

insufficient to conclude a one year half-life with any reasonable level of confidence. The text 

should also be revised to present and discuss available literature regarding the half-life of PCBs 

in fish tissue. The revised text discussion should evaluate PCB elimination and the relationship 

to chlorine content. The text should also evaluate (I) the influence of size of fish on PCB 

concentrations and the types of PCBs in the fish, and (2) the effect of migration, recruitment, and 

fishing on PCB concentrations in fish sampled. 

Second, AK Steel's statement that the 2001 data set is "quite robust" is not supportable. The 

primary issues are low sample numbers and insufficient evidence. The text should be revised to 

eliminate the statement that the 2001 data set is "quite robust." 
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3. 

4. 

Third, AK Steel's statement that PCB tissue concentrations are "significantly" declining is 

meaningless and should be removed. Low sample sizes make it difficult to detect statistically 

significant differences, at least at any reasonable level or error (confidence). Furthermore, 

comparisons of PCB concentrations are difficult to make because it is unlikely that the same fish 

populations has been sampled for each event. The various sampling programs were designed to 

determine PCB concentrations in fish, not to evaluate the potential for and extent of PCB 

elimination from fish tissue. Consequently, there were no controls over effects due to migration, 

recruitment, and fishing. 

Section 2.1.1, Page 8, Paragraphs 1 and 3. The text in paragraph 3 states that "although PCB 

congener data collected by Wright State University (WSU) have been provided to AK Steel, 

supporting documentation such as laboratory quality assurance/quality control (QA/QC) reports 

have not been provided. Until and unless sufficient information is provided to assure the quality 

of the WSU data, it willnot be incorporated into the HHRA." As stated in General Comment 1, 

EPA is in the process of collecting additional QA/QC data from WSU researchers. The 

additional QA/QC data will be provided to AK Steel. The additional QA/QC data, plus the 

QA/QC data previously submitted to AK Steel are sufficient to ensure the quality of the WSU 

data. Therefore, upon receipt of the additional QA/QC data, the revised work plan should be 

further modified to clarify that the necessary QA/QC data have been received, are being 

reviewed, and will be incorporated into the HHRA. 

Also, as noted in General Comment 1, the WSU congener-specific data should not be sunnned 

and handled as a measure of "total PCBs." Specific congeners have dioxin-like properties, and 

the risks and hazards associated with potential exposure to congeners should be handled using 

the congener-specific TEFs for the purpose of generating estimates of 2,3,7,8-TCDD TEQs. 

Section 2.2.2.2, Page 16, Paragraph 3. Section 2.2.2.2 discusses anglers as one of the receptor 

groups to be considered in the HHRA. The text states that "fishing in Dick's Creek is expected 

to be very limited, given the proximity of many other more desirable fishing locations ... as well 

as the small size of Dick's Creek and limited availability of sport fish in Dick's Creek." As 

discussed in Specific Co=ent 5, various lines of evidence exist supporting the conclusion that 

Dick's Creek supports sufficient standing fish mass and is fished frequently enough to be 

considered a recreational fishery. Therefore, Section 2.2.2.2 should be revised to remove the 
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characterization of fishing in Dick's Creek as "expected to be very limited" and to note instead 

that sufficient evidence exists to consider Dick's Creek as a recreational fishery. 

5. Section 2.2.5.5, Pages 25 and 26, Paragraphs 3 and 0. Section 2.2.5.5 discusses the receptor

and exposure pathway-specific exposure frequency (EF) values that will be used in the HHRA. 

These EF values are based primarily on the results of the human use survey (included as 

Appendix B to the revised work plan). Therefore, the EF values presented in Section 2.2.5.5 

should be revised based on General Comment 2, which addresses limitations in the results and 

interpretations presented in the human use survey. In general, as discussed in General 

6. 

Comment 2, the survey results must be interpreted and applied conservatively in order to account 

for the fact that (1) because the human use survey was conducted while a health advisory was in 

place and therefore does not accurately reflect baseline conditions, the results of the survey must 

be considered as lower-bound estimates of recreational activity (including fishing) in and along 

Dick's Creek; (2) there is a potential for under- or inaccurate reporting of field observations; 

(3) deficiencies and irregularities were identified in observation methodology; and (4) there is a 

potential for underestimation of the extent of recreational activities at Dick's Creek. 

Also, on page 26, paragraph 0, the text states, "all of these frequencies will be divided among 

exposure units, also based on observations from the Human Use Survey (Appendix B)." 

However, the text does not describe or illustrate how the EF values will be "divided among the 

exposure units" or specify if or how the exposure unit results will be summed in calculating total 

exposures, hazards, and risks. If exposure unit-specific results are prepared, then total 

exposures, hazards, and risks must be calculated as the sum of all exposure unit-specific results. 

Section 2.2.5.5 and other relevant sections should be modified accordingly. 

Section 2.2.5.8, Pages 28 through 32. Section 2.2.5.8 discusses the basis for the central 

tendency and high end (reasonable maximum exposure [RMEJ) fish ingestion rates, 4.71 and 

5.25 grams per day (g/day), respectively, that will be used in the HHRA. These fish ingestion 

rates "reflect the mean and 90% [ upper confidence limit] UCL of daily average per capita 

estimates of freshwater and estuarine finfish and shellfish rates for the general population, based 

on Jacobs, Kalm et al. 's (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food 

Intake by Individuals (CSFII) (USDA, 1989-1991 )." In contrast, EPA recommends use of 95th 

percentile and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport 

anglers under RME and central tendency exposure (CTE) conditions, respectively. These 
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proposed fish ingestion rates must be interpreted (1) in terms of the annual amount of fish 

assumed to be consumed by receptors, (2) the frequency anglers fish in Dick's Creek, and (3) in 

light of the proposed fraction ingested (FI) value of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from consumption of 

fish caught from Dick's Creek based on the assumption that an adult consumes only about 

96 grams of fish per year under RMB conditions (5.25 g/day x 0.05 FI x 365 days per year 

[days/year]). This amount is approximately 64 percent of one complete serving of fish, 

assuming a 150-gram serving size (EPA 1997). On the other hand, EPA' s recommended RMB 

fish ingestion rate of25 g/day corresponds to about three fish servings per year (25 g/day x 0.05 

FI x 365 days/year= 456 grams), assuming a 150-gram serving size. Assuming that two 3.5-

ounce fillets are obtained from each fish caught, an angler would be required to catch and 

consume only about 2.5 fish each year to fulfill this annual fish consumption estimate. While 

other more productive fish locations are available to local anglers, the assumption proposed in 

the revised work plan that a receptor consumes only about one 3.5 ounce fillet (about 99 grams) 

per year from a fish caught in Dick's Creek is inconsistent with EPA's definition ofRME (EPA 

1989 and 1995a). As discussed below, Dick's Creek is certainly fished frequently to support the 

recreational angler ingestion rate. 

The human use survey presented in Appendix B notes that only a single angler was observed 

fishing in Dick's Creek dnring the specified monitoring periods. Based on this single 

observation, an estimate of 13 fishing visits to Dick's Creek was extrapolated for the entire year. 

While this result is consistent with the survey protocol, the results of the survey do not reflect 

activity patterns in and along Dick's Creek in the absence of a health advisory. Therefore, the 

results of the survey must be considered as lower-bound estimates ofrecreational activity 

(including fishing) in and along Dick's Creek. Furthermore, a variety of problems were 

identified with the field notes associated with the human use survey and with the observation 

methodology. These problems are discussed in detail in General Comment 2 and include(!) 

field note transcription errors; (2) deficiencies and irregularities in the field notes; (3) limitations 

associated with single observation locations; and ( 4) limitation in ability to identify repeat 

recreators at Dick's Creek. 

In general, the human use survey results must be interpreted and applied conservatively in order 

to account for (1) the fact that the survey was conducted while a fish advisory was in place, 

E-11 

AKS 042353 





(2) potential limitations in observation methodology, and (3) inaccurate reporting of field 

observations. Consistent with these general conclusions, the observation of two anglers in 

Dick's Creek at times outside the specified monitoring periods should be conservatively 

interpreted. As noted in AK Steel's response to EPA General Co=ent 1, "there was no 

systematic attempt to collect such 'extra' counts in AK Steel's Human Use Survey." 

Nevertheless, twice as many anglers were observed outside (but on the same day) as were 

observed during the specified monitoring periods. It is possible that the anglers observed outside 

of the specified monitoring periods were actually present during the specified monitoring periods 

but were not observed because of observation methodology limitations. The two additional 

angler observations should be interpreted as supporting the conclusion that there may be greater 

than 13 angler visits to Dick's Creek each year because (1) the fish ingestion exposure pathway 

is the most important pathway associated considered in the HHRA, (2) the observation 

methodology has potential limitations and reporting of field observations was inaccurate, and (3) 

the survey results do not reflect fishing frequency in Dick's Creek in the absence of a fish 

advisory. 

As noted in AK Steel's response to General Comment 1, EPA's recommended recreational 

angler fish ingestion rates are based on "active recreational populations with access to multiple 

water bodies including high-quality destination fisheries." In support of its proposal for a FI 

value of0.05, AK Steel notes in its response to EPA's Specific Comment 10, "several desirable 

fishing locations are located in or near Middletown ( e.g. the Great Miami River, Smith Park 

Pond, Lake Monroe, Triangle Fishing Lake, [and] Stoney Meadows Fishing Lake)." Clearly, 

sufficient fishing spots are available to support recreational fishing in and around Middletown. 

AK Steel also argues that because the State of Ohio has a fish consumption advisory in place for 

Dick's Creek, to "characterize this shallow, channelized, intermittent body of water with an 

existing institutional control in place as a recreational fishery, and localized in an industrial 

urban setting, would be beyond the bounds ofreasonableness called for in USEPA's land use 

guidance in establishing exposure scenarios" (EPA 1995b ). This statement is in tum circular, 

misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 

PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should 

be assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 
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circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 

potentially reduced levels of fishing due to the presence of a fish advisory that resulted from the 

presence of documented PCB contamination in fish should be used as justification that Dick's 

Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 

Dick's Creek represents a recreational fishery must be based on two primary factors: (I) the 

presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 

is fished on a somewhat regular basis. As noted below, both these criteria have been met for 

Dick's Creek; therefore, Dick's Creek must be considered a recreational fishery. 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at 

the recommended RME fish ingestion and FI values (25 g/day and 0.05, respectively) can be 

demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 

the recommended recreational fish ingestion rate to the available fish biomass in Dick's Creek. 

The first step is to determine the theoretical mass offish caught in Dick's Creek consumed by a 

recreational angler in 1 year. As specified above, EPA recommends a fish ingestion rate of 

25 g/day and a FI value of 0.05. Based on these assumptions, the theoretical mass of fish caught 

in Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram per gram [kg/g]) ~ 0.46 kilogram per year (kg/yr) 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body 

weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 

[ ARC AD IS 2001 c ]), then the theoretical mass of fish caught by a recreational angler in order to 

generate the 0.46 kg/year of consumed fish can be calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) 1.53 kg/year 

AK Steel has previously stated that the standing crop of rongh and sport fish in Dick's Creek can 

be estimated as about 9,259 kilograms (ARCADIS 2001c). The mass offish caught from Dick's 

Creek by a single recreational angler family is about 6,000 times lower than this standing mass 

estimate. Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

Also, other lines of evidence exist to support the conclusion that Dick's Creek is regularly fished. 

First, OEPA personnel have observed individuals fishing in Dick's Creek (Note: current OEPA 
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staff observed individuals fishing in Dick's Creek while they were working at WSU, and 

U.S. EPA and OEPA personnel have observed other evidence of fishing, such as the presence of 

bait boxes and used fishing line, on a recurring basis. Also, fishing in Dick's Creek has been 

reported in several newspaper articles. 

For all these reasons, Section 2.2.5.8 should be revised to present recreational fish ingestion rates 

of 25 and 8 g/day under RME and CTE conditions, respectively, for use in the HHRA in 

conjunction with an FI value of 0.05. Use of the recreational fish ingestion rates is consistent 

with evidence of fishing in Dick's Creek, a conservative interpretation of the results of the 

human use survey, and evidence of recreational fishing in the area surrounding Middletown, 

Ohio. Section 2.2.5.8 should also be revised to remove the statement "to characterize this 

shallow, channelized, intermittent body of water with an existing institutional control in place as 

a recreational fishery, and localized in an industrial urban setting, would be beyond the bounds 

of reasonableness called for in USEPA's land use guidance in establishing exposure scenarios." 

7. Section 2.4, Page 46, Paragraph 2. Section 2.4 presents the proposed methodology for 

characterizing risks to human health. The text states that in addition to calculating individual 

cancer risks, EPA guidance "recommends presentation of population cancer risks" (EPA 1995a). 

While this statement is true, this same EPA guidance provides no details regarding the 

interpretation of any calculated population risks. Therefore, Section 2.4 should be revised to 

8. 

(1) discuss the paucity of EPA guidance regarding interpretation of population risks and (2) 

clarify that EPA's risk range (as discussed in Section 2.4) applies only to individual cancer risks 

and cannot be used to interpret population risks. 

Section 3.2.3, Page 64, Paragraph 1. The fish tissue data on Figure l indicate substantially 

different PCB levels between rough (bottom-feeding) fish and game and pan fish. The text states 

that the ERA is evaluating population level effects. Therefore, the risks to rough, game, and pan 

fish co=unities should be evaluated separately, unless there is sufficient data for each fish 

population. 

9. Sections 3.2.4, 3.2.4.2, 3.2.4.3, 3.2.4.6, and 3.2.4.7, Pages 67 through 74. This comment 

relates to Specific Co=ent 7. Figure I indicates that the PCB concentrations in rough fish 

differ substantially from those in pan and game fish. This difference clearly affects the potential 

for fish-eating wildlife to be exposed to PCBs, depending on the size class ingested. The 
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10. 

exposure profiles for the raccoon, mink, belted kingfisher, and great blue heron mention the size 

class of fish that are assumed to be ingested. However, information in Section 3.2.4 does not 

state specifically that fish EPCs will be specific to the size class preferred by each wildlife 

receptor. Therefore, the text should mention explicitly that fish tissue data used to evaluate the 

fish ingestion pathway will be grouped according the relevant size class to calculate fish EPCs 

for fish-eating receptors. 

Section 3.3.2.2. Pages 80 and Ill, Paragraphs 2 and 1. Section 3.3.2.2 discusses the 

methodology that will be followed for characterizing the toxicity of PCBs to fish. The text in 

paragraph 2 on Page 80 states: 

"For fish containing a total PCB concentration below the NOAEL, 
adverse effects will be considered unlikely, whereas adverse effects on 
reproduction will be considered possible for fish containing total PCB 
levels in excess of the LOAEL. The likelihood of adverse effects is 
uncertain at PCB levels between the NOAEL and the LOAEL." 

AK Steel's response to EPA Specific Comment 20 (see Appendix A) states that the no observed 

adverse effects level (NOAEL) value will be consistent with the data cited by EPA in Specific 

Comment 20, which indicated an NOAEL of 1.9 mg/kg. Section 3.3.2.2 should be revised to 

explain how the uncertainty of adverse effects (between the NOAEL and lowest observed 

adverse effects level) will be evaluated, especially considering that Figure I shows that the PCB 

concentrations in fish sampled from Dick's Creek exceed 1.9 mg/kg. 
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RESPONSES TO ITEMS m.A.1 THROUGH m.A.13 IN AK STEEL CORPORATION'S 
"RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

At the request of Mr. Gary Cyan, the U.S. Environmental Protection Agency (U.S. EPA) technical 

contact and project manager and Mr. Michael Mikulka, the U.S. EPA technical advisor, Tetra Tech EM 

Inc. (Tetra Tech) performed a technical review and prepared responses to Items III.A. I through III.A.13 

in AK Steel Corporation's [ AK Steel] "Renewed and Urgent Request for an Expedited Ruling on Its 

Motion for an Injunction Under the All Writs Act" (renewed request). AK Steel filed its renewed request 

with the court onfebf)lary 25, 2002. 
'"~ ,- . • •'~, ."M- / •M-M '< 

Tetra Tech reviewed the above-referenced items to assess their technical merit. Tetra Tech's responses 

are consistent with the technical review co=ents prepared and submitted under separate cover by Tetra 

Tech regarding the document, "Work Plan for Human Health and Ecological Risk, Revision 3" (revised 

work plan), AK Steel, Middletown Works, Middletown, Ohio (ARCADIS Geraghty & Miller 

[ARCADIS] 2002). Specific responses are identified by number as presented in the renewed request (for 

example, Item III.A.I is identified as 1 and Item HI.A.2 is identified as 2). References used to prepare 

each response follow the Response Section. 

RESPONSES 

1. Dick's Creek should for the purposes of the human health risk assessment (HHRA), be 

considered a recreational fishery. This conclusion is consistent with (1) evidence of fishing in 

Dick's Creek observed by U.S. EPA and Ohio Environmental Protection Agency (OEPA) 

personnel, (2) documentation and stories about fishing in Dick's Creek in local newspapers, (3) 

an appropriately conservative interpretation of the results of the human use survey, (4) the 

presence of sufficient standing fish mass to support recreational fishing, and (5) application of a 

fraction (fish) ingested (FI) value of 0.05, supported in part by the presence of a variety of 

recreational fishing locations in the area around Middletown, Ohio. 

As discussed above, Dick's Creek should be considered a recreational fishery. Nonetheless, 

several elements of AK Steel's argument against subsistence fishing in Dick's Creek are 

misleading and require a response. AK Steel's primary position is that subsistence fishing 

occurs only within "subsistence fishing subpopulations" often "ethnically defined" and cannot or 

does not occur with individual receptors. However, in defining the label "subsistence angler," 

AK Steel quotes U.S. EPA guidance that subsistence anglers "consume fish as a major staple of 
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their diet" and "rely on fish to meet nutritional needs, as an inexpensive food source, and in some 

cases, [emphasis added] because of cultural tradition" (U.S. EPA 2000b ). This definition does 

not refer to the presence of a subsistence fishing subpopulation of which a subsistence angler is a 

member. Clearly, U.S. EPA's definition of a subsistence angler refers to individual receptors. 

AK Steel also presents a definition of subsistence fishing from an article by Kitts and Steinback 

(1999). Again, this definition is applicable to individual receptors and does not require or imply 

that subsistence fishing cannot occur unless an entire subsistence fishing subpopulation exists. 

The fact that groups of individuals from the subpopulations among which subsistence fishing has 

been most often studied are not present in a study area (in this case, Middletown, Ohio) does not 

mean that subsistence fishing cannot occur in that study area. Subsistence fishing does not occur 

solely among particular ethnic groups. 

A HHRA conducted in accordance with U.S. EPA guidance, focuses on potential exposure, risk, 

and hazard to an individual receptor. If an exposure pathway, such as subsistence fishing, can be 

demonstrated to be complete or potentially complete, that exposure pathway should be evaluated 

quantitatively in the HHRA. U.S. EPA guidance does not require that entire subpopulations of 

receptors be present for an exposure pathway to be assumed to be complete. 

AK Steel's reliance on the argument that subsistence fishing can only occur within the context of 

a subsistence fishing subpopulation, often ethnically defined is misplaced and incorrect. 

2. As discussed in greater detail in the response to Item 4 below, the Human Use Survey was 

conducted while an advisory was in place cautioning, "UNSAFE WATER, DO NOT SWIM 

BATHE, DRINK, OR FISH" (U.S. EPA 2000). Therefore, the results of the survey do not 

reflect receptor activity patterns in the absence of such an advisory. In fact, the results of the 

survey must be considered lower-bound estimates of recreational activity (including fishing) in 

and along Dick's Creek. 

The results of the human use survey, including the presence of two additional anglers (observed 

outside the specified monitoring period), should be interpreted as supporting the conclusion that 

there may be greater than 13 angler visits to Dick's Creek each year because (I) the survey 

results do not reflect fishing frequency in Dick's Creek in the absence of a fish advisory, (2) the 

observation methodology has potential limitations and field observations were inaccurately 

reported, and (3) the fish ingestion exposure pathway is the most important associated pathway 

considered in the HHRA, This interpretation is consistent with the conclusion that Dick's Creek 

may be regularly fished. 
AK5 037363 
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3. In its January 29, 2002, "approval" letter, U.S. EPA stated that because of the potential impact of 

historical fish kills documented in Dick's Creek in 1992, 1995, and at a later date, "in time the 

standing crops of rough and sport fish in Dick's Creek will be higher than the 9,259 kilograms 

(kg) estimated by AK Steel's consultant" (U.S. EPA 2002). U.S. EPA did not state as presented 

in the description ofitem III.A.3 that the Dick's Creek fishery would be "considerably better." 

Based on the discussion presented in Item III.A.3, Tetra Tech agrees that while it is possible for 

the standing crop of rough and sport fish to increase somewhat from AK Steel's estimate, the 

increase is unlikely to be appreciable. 

4. Appendix B to the revised work plan presents the results of the human use survey conducted by 

ARCADIS (ARCADIS 2002). Because the human use survey was conducted while an advisory 

was in place cautioning, "UNSAFE WATER, DO NOT SWIM BATHE, DRINK, OR FISH" 

(U.S. EPA 2000a), the results of the survey do not reflect receptor activity patterns in the 

absence of such an advisory. The risk assessment is intended to characterize potential risks and 

hazards to human receptors under baseline conditions. It is inappropriate to consider the 

placement of a health advisory resulting from the very contamination under investigation in the 

risk assessment, to represent baseline conditions. Therefore, the results of the survey must be 

considered lower- bound estimates of recreational activity (including fishing) in and along 

Dick's Creek. 

Consistent with this general conclusion, the observation of two anglers in Dick's Creek at times 

outside the specified monitoring periods should be conservatively interpreted. As noted in 

AK Steel's response to U.S. EPA General Comment 1, "there was no systematic attempt to 

collect such 'extra' counts in AK Steel's Human Use Survey" (ARCADIS 2002). Nevertheless, 

twice as many anglers were observed outside (but on the same day) as were observed during the 

specified monitoring periods. It is possible that the anglers observed outside of the specified 

monitoring periods were actually present during the specified monitoring periods but were not 

observed because of observation methodology limitations. 

Also, various deficiencies and irregularities were noted in the field notes (Attachment B to the 

human use survey) and in the survey's observation methodology. Additional limitations were 

identified regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 

irregularities, and limitations are summarized below. 
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Deficiencies and Irregularities ill Field Notes 

Various problems were identified with regard to the field notes (see Attachment B to the human 

use survey). In several instances, pages in the field notes (particularly some of the earlier 

entries) are undated. For example, pages 12 and 13 of the field notes are unlabeled and undated. 

Therefore, the validity of attribution of results presented on these pages cannot be accurately 

determined. In other cases (for example, see undated page 14), the author of the field notes is 

not identified. In another example, on undated page 13, the notes refer to "Section 8." The 

human use survey as designed by ARCADIS does not include a Section 8. 

Altogether, these field note irregularities suggest that specific field results cannot be accurately 

associated with either a particular date or to a particular reach or section of the field survey. In 

addition, these irregularities considered along with the deficiencies and irregularities in the 

observation methodology and ability to identify repeat visitors (as described below), raise 

serious concerns regarding the accuracy and completeness of the survey results as a whole as 

summarized below. 

Specific field results cannot be accurately assigned to either a particular date or a 
particular reach or section of the field survey. 

• Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

Survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. For example, 
the receptor-specific exposure frequencies may need to be increased in order to 
account for potential recording error. 

Deficiencies and Irregularities in Observation Methodology 

The concerns below are associated with limitations and potential underestimation associated with 

the observation methodology. 

Limitations Associated with Single Observation Locations. Section 3.1 of the "Human Use 

Survey" (see Appendix B, page 4 in ARCADIS 2002) describes the seven reaches (identified as 

sections in the field notes [Attachment Bl) and identifies either a point or general location from 

which observations were made. For some reaches (1, 2, 3, 5, and 6) a specific ob.servation point 

is identified. However, for reaches 4 and 7, the text states that "observations were made from 

trails along the creek in this area." Elsewhere in the report (Section 3 .2, page 6), the text states, 
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"if the entire reach could not be viewed from the observation point, the observers walked as 

much of the length of the reach as was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 

observation locations, there appears to have been a belief that all of reaches 1, 2, 3, 5, and 6 

could be reasonably observed from a single observation point. However, visibility problems 

associated with reaches 1, 2, 3, and 5 in particular, make it very difficult if not impossible to 

observe the entire extent of these reaches from a single vantage point. For example, reaches I 

and 2 are about 1.1 and 1.35 miles in length, respectively. The identified observation points for 

these reaches are located at bends in the creek. Both the significant length and the bend of 

Dick's Creek in these reaches (see Figure 3-1 in Appendix B) would prevent accurate 

observation of these reaches from a single vantage point. Similarly, heavy vegetation in the 

portion ofreach 3 located west of the U.S. Geological Survey (USGS) station and particularly 

along the eastern end ofreach 5 is expected to make accurate observations along the entire 

length of these reaches difficult from the identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 

have required these reaches to be walked on every occasion. However, the field notes sometimes 

present conflicting information (for example, on the first page [undated and unnumbered] of the 

field notes at 1410 [2:10 p.m.], the notes indicate that the observers are "walking along Dick's 

Creek on path" in Section 2. However, elsewhere in the field notes (see page 19, dated July 16, 

2001), the notes merely state, "1856 [6:56 p.m.] start Section 2" and "1926 [7:26 p.m.] end 

Section 2." Throughout the field notes, observations of other reaches are recorded in a similar 

fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In other words, no 

documentation is provided stating that particular creek reaches were walked as required by the 

survey methodology to ensure that recreational activities along the creek were accurately 

recorded. 

The potential lack of accurate observations is of particular concern with regard to conclusions 

regarding reaches I, 2, and 3. U.S. EPA and Tetra Tech personnel observed an empty bait 

container just west of the railroad bridge near the eastern end ofreach 3. Similarly, U.S. EPA 

and OEPA personnel observed bait boxes on the bank and fishing line with a lure in the trees just 

west of the USGS station in reach 3. Also, U.S. EPA, Tetra Tech, and researchers from WSU 

have observed evidence ofrecreational activity (such as all-terrain vehicle [ATV] tracks) and 

have noted congregations of individuals (primarily adolescents) beneath the same railroad bridge 

near the confluence of Monroe Ditch and Dick's Creek. 

E-5 





Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 

was conducted using a variety of different two-person observation teams (based on names listed 

in the field notes). As stated in the text, "in an effort to avoid raising the suspicion of people 

using Dick's Creek, no photographs were taken." Instead, individuals were identified according 

to very limited information such as sex and hair color. Based on these severe limitations, the 

survey's ability to identify repeat visitors to Dick's Creek is very limited. Therefore, assertions 

that only limited repeat visitors were noted should be removed from the text and ignored in 

interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 

use survey included only 1 month (September) when school was in session at Amanda School. 

U.S. EPA, OEPA, and WSU personnel have observed activity along and in Dick's Creek by 

students after school hours in the springtime. Exclusion of at least a part of the spring portion of 

the school year and use of a random survey technique to quantify the frequency of such a non

random event is expected to undercount recreational use of Dick's Creek, particularly in or near 

reach 5. 

Because (1) the survey results do not reflect fishing frequency in Dick's Creek in the absence of 

a fish advisory, (2) of the presence of potential limitations in observation methodology and 

inaccurate reporting of field observations, and (3) the fact that the fish ingestion exposure 

pathway is the most important pathway associated considered in the HHRA, the results of the 

human use survey including the presence of two additional anglers ( observed outside the 

specified monitoring period) should be interpreted as supporting the conclusion that there may be 

greater than 13 angler visits to Dick's Creek each year. 

5. Item III.A.5 discusses the basis for the central tendency exposure (CTE) and high end 

(reasonable maximum exposure [RME]) fish ingestion rates, 4.71 and 5.25 grams per day 

(g/day), respectively, that will be used in the HHRA (ARCADIS 2002). These fish ingestion 

rates "reflect the mean and 90% [upper confidence limit] UCL of daily average per capita 

estimates of freshwater and estuarine finfish and shellfish rates for the general population, based 

on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food 

Intake by Individuals (CSFII) (USDA, 1989-1991)." In contrast, U.S. EPA recommends use of 

95th percentile and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport 

anglers under RME and CTE conditions, respectively. These proposed fish ingestion rates must 

be interpreted(!) in terms of the annual amount offish assumed to be consumed by receptors, 
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(2) the frequency anglers fish in Dick's Creek, and (3) in light of the proposed fraction ingested 

value of 0.05 proposed for use in the HHRA. 

From a co=on sense perspective, it is unreasonable to evaluate the risk from consumption of 

fish caught from Dick's Creek based on the assumption that an adult consnmes only about 

96 grams offish per year under RME conditions (5.25 g/day x 0.05 FI x 365 days/year). This 

amount is approximately 64 percent of one complete serving of fish, assuming a 150-gram 

serving size (U.S. EPA 1997). On the other hand, U.S. EPA's reco=ended RME fish ingestion 

rate of 25 g/day corresponds to about three fish servings per year (25 g/day x 0.05 FI x 365 = 

456 grams), assuming a 150-gram serving size. Assuming that two 3.5-ounce fillets are obtained 

from each fish caught, an angler would be required to catch and consnme only about 2.5 fish 

each year to fulfill this annual fish consnmption estimate. While other more productive fish 

locations are available to local anglers, the assumption proposed in the revised work plan that a 

receptor consnmes only about one, 3.5-ounce fillet (about 96 grams) per year from a fish caught 

in Dick's Creek is inconsistent with RME conditions as defined by U.S. EPA (U.S. EPA 1989 

and 1995). As discussed below, Dick's Creek is certainly fished frequently enough to support 

the recreational angler ingestion rate. 

The hnman use survey notes that only a single angler was observed fishing in Dick's Creek 

during the specified monitoring periods (ARCADIS 2002, Appendix B). Based on this single 

observation, an estimate of 13 fishing visits to Dick's Creek was extrapolated for the entire year. 

While this result is consistent with the survey protocol, the results of the survey do not reflect 

activity patterns in and along Dick's Creek (including fishing) in the absence of a health 

advisory. Furthermore, a variety of problems was identified with the field notes associated with 

the hnman use survey and with the observation methodology. These problems are discussed in 

detail in the response to Item 4, above, and include (I) field notes transcription errors, 

(2) deficiencies and irregularities in the field notes, (3) limitations associated with single 

observation locations, and (4) limitations in ability to identify repeat recreators at Dick's Creek. 

Therefore, the results of the human use survey must be interpreted as lower-bound estimates of 

recreational activity in and along Dick's Creek. 

Consistent with these general conclusions, the observation of two anglers in Dick's Creek at 

times outside the specified monitoring periods should be conservatively interpreted. As noted in 

AK Steel's response to U.S. EPA General Comment I, "there was no systematic attempt to 

collect such 'extra' counts in AK Steel's Hnman Use Survey." Nevertheless, twice as many 

anglers were observed outside (but on the same day) as were observed during the specified 
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monitoring periods. It is possible that the anglers observed outside of the specified monitoring 

periods were actually present during the specified monitoring periods but were not observed 

because of observation methodology limitations. The results of the human use survey, including 

the presence of two additional anglers ( observed outside the specified monitoring period), should 

be interpreted as supporting the conclusion that there may be greater than 13 and up to 7 4 ( or 

more) angler visits to Dick's Creek each year because (I) the survey results do not reflect fishing 

frequency in Dick's Creek in the absence of a fish advisory, (2) the observation methodology has 

potential limitations and reporting of field observations was inaccurate, and (3) the fish ingestion 

exposure pathway is the most important pathway considered in the HHRA, 

As noted in AK Steel's response to General Comment 1, U.S. EPA's recommended recreational 

angler fish ingestion rates are based on "active recreational populations with access to multiple 

water bodies including high-quality destination fisheries." In support of its proposal for a FI 

value of0.05, AK Steel notes in its response to U.S. EPA's Specific Comment 10, "several 

desirable fishing locations are located in or near Middletown (e.g. the Great Miami River, Smith 

Park Pond, Lake Monroe, Triangle Fishing Lake, [and] Stoney Meadows Fishing Lake)" 

(ARCADIS 2002). Clearly, sufficient fishing spots are available to support recreational fishing 

in and around Middletown. 

AK Steel also argues that because the State of Ohio has a fish consumption advisory in place for 

Dick's Creek, to "characterize this shallow, channelized, intermittent body of water with an 

existing institutional control in place as a recreational fishery, and localized in an industrial 

urban setting, would be beyond the bounds ofreasonableness called for in USEPA's land use 

guidance in establishing exposure scenarios" (U.S. EPA 1995). This statement is in turn circular, 

misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 

PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should 

be assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 

circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 

potentially reduced levels of fishing due to the presence of a fish advisory that resulted· from the 

presence of documented PCB contamination in fish should be used as justification that Dick's 

Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 

Dick's Creek represents a recreational fishery must be based on two primary factors: (1) the 

presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 
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is fished on a regular basis. As noted below, both these criteria have been met for Dick's Creek; 

therefore, Dick's Creek must be considered a recreational fishery. 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at 

the recommended RME fish ingestion and FI values (25 g/day and 0.05, respectively) can be 

demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 

the reco=ended recreational fish ingestion rate to the available fish biomass in Dick's Creek. 

The first step is to determine the theoretical mass offish caught in Dick's Creek consumed by a 

recreational angler in 1 year. As specified above, U.S. EPA recommends a fish ingestion rate of 

25 g/day and a FI value of 0.05. Based on these assumptions, the theoretical mass of fish caught 

in Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram per gram [kg/g]) - 0.46 kilogram per year [kg/year] 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body 

weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 

[ARCADIS 2001]), then the theoretical mass of fish caught by a recreational angler in order to 

generate the 0.46 kg/year of consumed fish can be calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) 1.53 kg/year 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's Creek can 

be estimated as about 9,259 kilograms (ARCADIS 2001). The mass offish caught from Dick's 

Creek by a single recreational angler family is about 6,000 times lower than this standing mass 

estimate. Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is regularly 

fished. First, OEPA personnel have observed individuals fishing in Dick's Creek (Note: current 

OEPA staff observed individuals fishing in Dick's Creek while they were working at WSU, and 

U.S. EPA and OEPA personnel have observed other evidence of fishing, such as the presence of 

bait boxes and used fishing line, on a recurring basis. Fishing in Dick's Creek has been reported 

in several newspaper articles. Also, the human use survey prepared for AK Steel by ARCADIS 

estimated that there are about 13 angler visits to Dick's Creek each year. As discussed in the 

response to Item 4 above, the survey results were not interpreted in a sufficiently conservative 

manner. The presence of two addHional anglers at Dick's Creek who were identified fishing at 

particular reaches of Dick's Creek on a specified survey date, but outside the reach-specific 
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monitoring period, should have been considered in developing the estimate of the annual number 

of Dick's Creek fishing visits in order to account for(!) potential under- or inaccurate reporting 

of field observations and (2) deficiencies and irregularities in observation methodology. Also, 

the human use survey was completed while a fish advisory is in place for Dick's Creek. 

Therefore, the results of the survey do not accurately reflect the use of Dick's Creek as a 

recreational fishery in the absence of such an advisory. More specifically, the survey results 

must be considered lower-bound estimates of recreational activity (including fishing) in and 

along Dick's Creek and that it is reasonable to assume that Dick's Creek will be fished more 

frequently in the absence of a fish advisory. 

For all these reasons, the use of recreational fish ingestion rates of 25 and 8 g/day under RME 

and CTE conditions, respectively, in the HHRA is consistent with evidence of fishing in Dick's 

Creek, a conservative interpretation of the results of the human use survey, and evidence of 

recreational fishing in the area surrounding Middletown, Ohio. 

6. Use of only fish tissue collected after the January 1998 limited remediation action (such as 

installation of the interceptor trench along Monroe Ditch) is acceptable. Data from these fish 

samples represent the most recent snapshot of the fish tissue concentrations to which receptors 

may be exposed if they consume fish caught in Dick's Creek. However, AK Steel's statements 

regarding the apparent half-life of PCBs, the robustness of the most recently collected fish tissue 

data (200 I), and the role of PCB metabolism and excretion in the apparent reduction of PCB 

concentrations in fish tissues over time, and require comment. 

First, AK Steel should elaborate on why the PCB tissue data presented in Figure l indicate a one 

year half-life. While the concentrations in rough fish appear to be declining, one could conclude 

that PCB concentrations in game fish are increasing and PCB concentrations in pan fish haven't 

changed. Furthermore, Figure I presents only the mean PCB concentrations in fish; it does not 

present any information about the variability and composition of the PCB concentrations. 

Second, AK Steel's statement that the 2001 data set is "robust" is not supportable. The primary 

issue is low sample numbers and insufficient evidence. 

Third, AK Steel's statement that PCB tissue concentrations are "significantly" declining is 

meaningless and should be removed. Low sample sizes make it difficult to detect statistically 

significant differences, at least at any reasonable level or error (confidence). Furthermore, 

comparisons of PCB concentrations are difficult to make because it is unlikely·that the same fish 

populations has been sampled for each event. The various sampling programs were designed to 
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determine PCB concentrations in fish, not to evaluate the potential for and extent of PCB 

elimination from fish tissue. Consequently, there were no control over effects due to migration, 

recruitment, and fishing. 

If fish migration into Dick's Creek is low, apparent declines in PCB concentrations may be due 

to differences in the sizes of fish sampled because the concentrations may decline from growth 

dilution. However, this conclusion would have to be evaluated specifically. Because PCBs 

remain in the environment for many years, the fact that the concentrations of PCBs in fish tissue 

decline after the interceptor trench was installed may be more anomalous than anything else 

because of the influence of population dynamics. In other words, each year the most heavily 

contaminated fish grow up and are caught or migrate. As fish grow, their diet becomes less tied 

to sediments, so PCB concentrations become diluted. (Note: benthic invertebrates are a staple in 

the diet of juvenile fish. As they grow, these fish increasingly feed on other fish, frogs, and other 

vertebrates that are less tied to the sediments). It is Tetra Tech's opinion that the available fish 

tissue data better support the hypothesis that AK ( and other organizations) have been sampling 

new populations each year, rather than an indication that the same populations of fish are staying 

put and eliminating PCBs. 

7. Use of a FI value of 0.05 in the HHRA is acceptable if it is coupled with the U.S. EPA

recommended fish ingestion rates of 25 and 8 g/day under RME and CTE conditions, 

respectively. 

8. Use of a cooking loss factor equivalent to an average of cooking method-specific 50th percentile 

values (as presented in Wilson, Shear and others [1998]) under both RME and CTE conditions is 

acceptable. 

9. AK Steel has clarified that homologue data would be used instead of aroclor data only "if both 

analyses are available for a given sample." Under these conditions, the proposed use of 

homologue and aroclor data is acceptable. 

10. Use of the 95 percent upper confidence limit of mean and the mean as the exposure point 

concentrations under RME and CTE conditions, respectively, is acceptable. 

11. The use of non-cancer toxicity values as presented in the revised work plan is acceptable. 
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12. Consistent with U.S. EPA's (2001) "Risk Assessment Guidance for Superfund (RAGS), 

Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 

Assessment, Interim," the use of unadjusted oral toxicity factors to characterize risks associated 

with dermal exposure as presented in the revised work plan is acceptable. 

13. Derivation ofreference concentrations from oral reference doses as presented in the revised work 

plan is acceptable. 
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MEMORANDUM TO FILE 

DATE: April 10, 2002 

SUBJECT: Technical Review Comments on "Work Plan for Human Health and 
Ecological Risk Assessment, Revision 3" submitted by AK Steel 
Corporation. 

FROM: Paula Williams, Toxicologist 

Attached are comments on the Work Plan for Human Health and Ecological Risk 
Assessment, Revision 3, dated March 1, 2002. The comments address whether the revised 
work plan is technically adequate and whether it adequately addressed the comments 
included in a letter from US EPA to AK Steel dated January 29, 2002. This letter included 
comments on Revision 2 of the Work Plan. 

While Revision 3 addressed some of the comments on the previous version, there are a 
number of technical issues requiring further revision or clarification. The remaining issues 
are significant and thus, Revision 3 did not adequately address the previous US EPA 
comments sent to AK Steel. 

In summary, the outstanding general issues are: 

• Using congener-specific data in addition to Aroclor- and Homologue-specific data 
for polychlorinated biphenyls. 

• The extent of subsistence fishing in Dick's Creek 

• Interpretation of results. The work plan advocates a less conservative 
interpretation than favored by the Agency. 

• Deficiencies and irregularities in the field notes compiled for the human use survey 
of Dick's Creek. 

• Evaluation of the groundwater exposure pathway. 

The attached document also includes comments on specific portions of the text. 

Please contact me at 3-1243 with any questions regarding these comments. 
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TECHNICAL REVIEW COMMENTS ON "WORK PLAN FOR 
HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT, REVISION 3" 

AK STEEL CORPORATION, MIDDLETOWN WORKS, MIDDLETOWN, OHIO 

The revised work plan deficiencies are discussed in the following general and specific review comments. 

Specific comments are keyed to the specific sections, pages, and paragraphs to which they refer. An 

incomplete paragraph at the top of a page that begins on the preceding page is referred to as"Paragraph 

O," and the first full paragraph on a page is referred to as "Paragraph I." References used to prepare the 

review comments are listed after the cmmnents. · 

GENERAL COMMENTS 

I. Conrcucr-Spccific Data Must be Used in Addition to Aroclor- and Homologue-Specific 

Data for Polvchlorinated Biphenyls (PCB). The text has been revised to specify that the risk 

assessment will include a table sunnnarizing the Wright State University (WSU) congener

specific data for PCBs. Further, AK Steel's response to EPA General Comment 6 states that "the 

WSU congener data will be excluded from the derivation of [ exposure point concentrations] 

EPCs because of the lack of available [ quality assurance/quality control] QA/QC data associated 

with that dataset" (see Appendix A to the revised work plan). EPA is in the process of collecting 

additional QA/QC data from WSU researcbers. Based on the additional QA/QC data (in addition 

to the data previously provided to AK Steel) EPA feels sufficient QA/QC data exists to support 

the inclusion of the WSU congener data pursuant to relevant EPA requirements (EPA 1992). 

Therefore, the revised work plan should be further modified to state that the WSU congener data 

will be considered in the derivation of PCB EPCs. Also, AK Steel should consider reviewing the 

chromatograms used to estimate homologue concentrations in order to estimate the 

concentrations of specific congeners that make up the concentration of each homologue. 

Aroclor, homologue, and congener data should be considered as pieces of a complex picture. 

PCB analysis is complex and includes a degree of subjectivity and interpretation. Validation by 

evaluating ad comparing the results of Aroclor, homologue, and congener analyses is critical in 

piecing together the entire PCB picture. Other factors that mnst be considered include the 

identification o the original Aroclor mixture released into the environment, the nature and extent 

I 
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of PCB contamination, weathering, and the range of toxicities associated with different Aroclors, 

homologues, and congeners. 

The revised work plan should be further modified to clearly explain that the WSU congener

specific data will not be summed and handled as a measure of"total PCBs." Specific congeners 

have dioxin-like properties and the risks and hazards associated with potential exposure to 

congeners should be handled using the congener-specific toxicity equivalent factors (TEF) for 

the purpose of generating estimates of 2,3, 7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 

toxicity equivalents (TEQ). In summary, the revised work plan should be further revised to (1) 

provide a clear explanation of the process for characterizing risks and hazards associated with 

potential exposure to PCBs presented on an Aroclor-, homologue-, and congener-specific basis, 

(2) evaluate the internal consistency of the risk and hazard characterization results for PCBs 

based on Aroclor-, homologue, and congener-specific analytical resnlts, and (3) explain how the 

other factors discussed above (for example, the impact of weathering and the range of toxicity 

estimates) will be considered in presenting a complete PCB picture. 

2. Results from the "Human Use Survey" Should be Collservatively Interrneted. Appendix B 

presents the results of the "Human Use Survey" conducted by ARCADIS. Because the "Human 

Use Smvey" was conducted while an advisory was in place cautioning "UNSAFE WATER, DO 

NOT SWIM BATHE, DRINK, OR FISH" (U.S. EPA 2000e), the results of the survey do not 

reflect receptor activity patterns in the absence of such an advisory. The risk assessment is 

intended to characterize potential risks and hazards to human receptors under baseline 

conditions. It is inappropriate to consider the placement of a health advisory resulting from the 

very contamination under investigation in the risk assessment, to represent baseline conditions. 

Therefore, the results of the survey must be considered lower bound estimates of recreational 

activity (including fishing) in and along Dick's Creek. 

Also, various deficiencies and irregularities were noted in the field notes (Attachment B) and in 

the observation methodology. Additional limitations were identified regarding the ability to 

identify repeat recreators at Dick's Creek. These deficiencies, irregularities, and limitations are 

summarized below. 
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Deficiencies and Irregularities in Field Notes 

Various problems were identified with regard to the field notes (Attachment B). In several 

instances, pages in the field notes (particularly some of the earlier entries) are undated. For 

example, pages 12 and 13 of the field notes are unlabeled and undated. Therefore, the validity 

of attribution of resnlts presented on these pages cannot be accurately assigned. In other cases 

(for example, see undated page 14) the author of the field notes is not identified. In another 

example, on nndated page 13, the notes refer to "Section 8." The human use survey as designed 

by ARCADIS does not include a Section 8. 

Altogether, these field note irregularities suggest that specific field results cannot be accurately 

assigned to either a particular date or to a particular reach or section of the field survey. In 

addition, these irregularities considered along with the deficiencies and irregularities in the 

observation methodology and ability to identify repeat visitors (as described below), raise serious 

concerns regarding the accuracy and completeness of the survey results as a whole as 

summarized br::1ovr 

• Specific field results cannot be accurately assigned to either a particular date or a 
particular reach or section of the field survey. 

Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

• Survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. For example, 
the receptor-specific exposure frequencies may need to be increased in order to 
account for potential recording error. 

Deficiencies and Irregularities in Observation Methodology 

Limitations Associated with Single Observation Locations. Section 3 .1 of Appendix B (see 

page 4) descrihes the seven reaches (referred to as sections in the field notes [Attachment Bl) and 

either identifies an point or location from which observations were made. For some reaches (1, 

2, 3, 5, and 6) a specific observation point is identified. However, for reaches 4 and 7, the text 

states that "observations were made from trails along the creek in this area." Elsewhere in the 
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report (Section 3 .2, page 6), the text states "if the entire reach conld not be viewed from the 

observation point, the observers walked as much of the length of the reach as was accessible 

within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 

observation locations, there appears to have been a belief that all ofreaches 1, 2, 3, 5, and 6 

could be reasonably observed from a single observation point. However, visibility problems 

associated with reaches 1, 2, 3, and 5 in particular, make it very difficult if not impossible to 

observe the entire extent of these reaches from a single vantage point. For example, reaches l 

and 2 are about 1.1 and 1.35 miles in length, respectively. The identified observation points for 

these reaches arc located at bends in the creek. Both the significant length and the bend of 

Dick's Creek in these reaches (see Figure 3-1 in Appendix B) would prevent accurate 

observation of these reaches from a single vantage point. Similarly, heavy vegetation in the 

portion of reach 3 west of the U.S. Geological Survey (USGS) station and particularly along the 

east end ofreacl1 5 is expected to make accurate observations along the entire length of these 

reaches difficult from the identified observation points. 

The !mown difficulties with observing entire reaches from a single vantage point would appear to 

have required these reaches to be walked on every occasion. However, the field notes 

(Attachment B) either provide conflicting information (for example, on the first page [undated 

and nnnumbered] of the field notes at 1410 (2:10 p.m.), the notes indicate that the observers are 

"walking along Dick's Creek on path" in Section 2. However, elsewhere in the field notes (see 

page 19, dated July 16, 2001) the notes merely state "1856 [6:56 p.m.J start Section 2" and "1926 

[7:26 p.m.J end Section 2." Throughout the field notes, observations of other reaches are 

recorded in a sinlilar fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In 

other words, no documentation is provided that particular creek reaches were walked as required 

by the survey methodology to ensure that recreational activities along the creek were accurately 

recorded. 

The potential lack of accurate observations is of particnlar concern with regard to conclnsions 

regarding reaches 1, 2, and 3. EPA and Tetra Tech personnel observed an empty bait container 

just west of the railroad bridge near the east end of reach 3. Similarly, EPA and Ohio 
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Environmental Protection Agency (Ohio EPA) personnel observed bait boxes on the bank and 

fishing line with a lure in the trees just west of the USGS station in reach 3. Also, EPA, Tetra 

Tech, and researchers from Wright State University (WSU) have observed evidence of 

recreational activity (e.g. all-terrain vehicle [ATV] tracks) and have noted congregations of 

individuals (primarily adolescents) beneath the same railroad bridge near the confluence of 

Monroe Ditch and Dick's Creek. 

Therefore, because of (I) the potential for under reporting of recreational activities related to not 

walking the length of particular reaches or inaccurate or incomplete recording or results, (2) the 

known and documented use of reaches other than reaches 4 and 5 for recreational purposes, and 

(3) the established fact that the highest contaminant concentrations (in reaches 2 and 3) would be 

excluded as proposed by AK Steel, it is imperative that the results of the human use survey be 

conservatively interpreted and used in the HHRA. 

Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 

was conducted using a variety of different two-person observation teams (based on names listed 

in the field notes [Attachment Bl). As stated in the text, "in an effort to avoid raising the 

suspicion of people using Dick's Creek, no photographs were taken." Instead, individnals were 

identified according to very limited information such as sex and hair color. Based on these 

severe limitations, the survey's ability to identify repeat visitors to Dick's Creek is very limited. 

Therefore, assertions that only limited repeat visitors were noted should be removed from the 

text and ignored in interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 

use survey included only one month (September) when school was in session at Amanda School. 

EPA, Ohio EPA, and WSU personnel have observed activity along and in Dick's Creek by 

students after school hours in the springtime. Not including the at least a portion of the spring 

portion of the school year and the use of a random survey technique to quantify the frequency of 

such a non-random event is expected to undercount recreational use of Dick's Creek, particularly 

in or near reach 5. 
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The results of the "Human Use Survey" should be conservatively interpreted and the conclusions 

revised to address the study limitations discussed above and the fact that the survey was 

conducted while an advisory was in place cautioning "UNSAFE WATER, DO NOT SWIM 

BATHE, DRINK, OR FISH" (EPA 2000e). Therefore, the results of the survey do not reflect 

receptor activity patterns in the absence of such an advisory. At a minimum, the survey results 

should be considered lower-bound estimates of recreational activity (including fishing) in and 

along Dick's Creek. 
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1. 

SPECIFIC COMMENTS 

Section 2.1, Page 5, Paragraph 2. Section 2.1 discnsses the process of hazard identification to 

be used in the HHRA The text states that "the complete set of raw analytical data colleted under 

the Sampling and Analysis Plan (ARCADIS 2000a) and other sampling events have been 

compiled in the Data Summary Report: Sediment and Surface Water (18 Dec 2000 - 2 Feb 2001) 

(ARCADIS 2001a), Analytical Laboratory Data for Human Health and Ecological Risk 

Assessments (ARCAD!S 2001b) and Soil and Groundwater Investigation Report (ARCADIS 

2002) and entered into a database." This description does not clearly indicate whether analytical 

data collected by organizations other than AK Steel and its contractors will be included in the 

data base. U.S. EPA, OEPA, and WSU have all collected surface water and sediment samples 

from Dick's Creek since the January 1998 remediation action (installation of the interceptor 

trench along Monroe Ditch). Section 2.1 should be revised to clearly identify all the 

organizations who collected analytical data that will be considered in the HHRA and ERA. All 

post-January 199S analytical data meeting EPA's data usability guidelines (EPA 1992) should be 

considered in the HHRA and ERA (see Specific Comment 2). 

2. Section 2.1.1, Page 8, Paragraphs 1 and 3. The text in paragraph 3 states that "although PCB 

congener data collected by Wright State University (WSU) have been provided to AK Steel, 

supp01ting documentation such as laboratory quality assurance/quality control (QA/QC) reports 

have not been provided. Until and unless sufficient infonnation is provided to assure the quality 

of the WSU data, it will not be incorporated into the [human health risk assessment] HHRA." As 

stated in General Comment 1, EPA is in the process of collecting additional QA/QC data from 

WSU researchers. The additional QA/QC data will be provided to AK Steel. The additional 

QA/QC data, plus the QA/QC data previously submitted to AK Steel are sufficient to assure the 

quality of the WSU data. Therefore, upon receipt of the additional QA/QC data, the revised 

work plan should be further modified to clarify that the necessary QA/QC data have been 

received, are being reviewed, and will be incorporated into the HHRA." 

Also, as noted in General Comment I, the WSU congener-specific data shonld not be summed 

and handled as a measure of"total PCBs." Specific congeners have dioxin-like properties and 

the risks and hazards associated with potential exposure to congeners should be handled using 

7 

Al(5 042211 





3. 

4. 

the congener-specific toxicity equivalent factors (TEF) for the purpose of generating estimates of 

2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3, 7,8-TCDD) toxicity equivalents (TEQ). 

Section 2.2.2.2, Page 16, Paragraph 3. Section 2.2.2.2 discusses anglers as one of the receptor 

groups to be considered in the HHRA. The text states that "fishing in Dick's Creek is expected 

to be very limited, given the proximity of many other more desirable fishing locations ... as well 

as the small size of Dick's Creek and limited availability of sport fish in Dick's Creek." As 

discussed in Specific Conunent 5, various lines of evidence exist supporting the conclusion that 

Dick's Creek supports sufficient standing fish mass and is fished frequently enough to be 

considered a recreational fishery. Therefore, Section 2.2.2.2 should be revised to remove the 

characterization of fishing in Dick's Creek as "expected to be veiy limited" and to instead note 

that sufficient evidence exists to consider Dick's Creek as a recreational fishery. 

Section 2.2.5.5, Pages 25 anti 26, Paragraphs 3 and 0. Section 2.2.5.5 discusses the receptor

and exposure pathway-specific exposure frequency (EF) values that will be used in the HHRA. 

These ER values are based primarily on the results of the "Human Use Survey" (included as 

Appendix B to the revised work plan). Therefore, the EF values presented in Section 2.2.5.5 

should be revised based on General Comment 2 which addresses limitations in the results and 

interpretations presented in the "Human Use Survey." In general, as discussed in General 

Comment 2, the survey results must be interpreted and applied conservatively in order to account 

for (I) the fact that because the "Human Use Survey" was conducted while a health advisory was 

in place and therefore does not accurately reflect baseline conditions, the results of the survey 

must be considered as lower bound estimates ofrecreational activity (including fishing) in and 

along Dick's Creek, (2) potential under- or inaccurate reporting of field observations, (3) 

deficiencies and irregularities in observation methodology, and ( 4) potential underestimation of 

the extent of recreational activities at Dick's Creek. 

Also, in paragraph O on page 26, the text states "all of these frequencies will be divided among 

exposure units, also based on observations from the Human Use Survey (Appendix B)." 

However, the text does not describe or illustrate how the EF values will be "divided among the 

exposure units" or specify if or how the exposure unit results will be summed in calculating total 

exposures, hazards, and risks. If exposure unit-specific results are prepared, then total exposures, 
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5. 

hazards, and risks, must be calculated as the sum of all exposure uuit-specific results. Section 

2.2.5.5 and other relevant sections should be modified accordingly. 

Section 2.2.5.8, Pages 28 through 32. Section 2.2.5.8 discusses the basis for the central 

tendency and high end (reasonable maximnm exposnre [RME]) fish ingestion rates, 4.71 and 

5.25 grams per day (g/day), respectively, that will be used in the HHRA. These fish ingestion 

rates "reflect the mean and 90% [upper confidence limit] UCL of daily average per capita 

estimates of freshwater and estuarine finfish and shellfish rates for the general population, based 

on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food 

Intake by Individuals (CSFII) (USDA, 1989-1991)." In contrast, EPA reconnnends use of95th 

percentile and mean fish ingestion rates of 8 and 25 g/day for recreational freshwater sport 

anglers under RME and CTE conditions, respectively. These proposed fish ingestion rates must 

be interpreted (1) in terms of the annual amount offish assumed to be consumed by receptors, (2) 

the frequency anglers fish in Dicks Creek, and (3) in light of the proposed fraction ingested value 

of 0.05 proposed for use in the HHRA. 

Fron1 a cmnmon sense perspective, it is unreasonable to evaluate the risk from consumption of 

fish caught from Dick's Creek based on the assumption that an adult consumes only about 96 

grams of fish per year under RME conditions (5.25 g/day x 0.05 x 365 days/year). This amount 

is approximately 64 percent of one complete serving offish, assuming a 150-gram serving size 

(EPA 1997). On the other hand, EPA's recommended RMB fish ingestion rate of25 g/day 

corresponds to about three fish servings per year (25 g/day x 0.05 x 365 = 456 grams), assnming 

a 150-gram serving size. Assnming that two 3 .5 ounce fillets are obtained from each fish caught, 

an angler would be required to catch and consume only about 2.5 fish each year to fulfill this 

annual fish consumption estimate. While other more productive fish locations are available to 

local anglers, the assumption proposed in the revised work plan that a receptor consnmes only 

about one 3 .5 ounce fillet ( about 99 grams) per year from a fish caught in Dicks Creek is 

unconservative, insufficiently health protective, and inconsistent with RME conditions as defined 

by EPA (EPA 1989 and 1995). As discussed below, Dick's Creek is certainly fished frequently 

to support the recreational angler ingestion rate. 
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The "Human Use Survey" presented in Appendix B notes that only a single angler was observed 

fishing in Dicks Creek during the specified monitoring periods. Based on this single observation, 

an estimate of 13 fishing visits to Dicks Creek was extrapolated for the entire year. While this 

result is consistent with the survey protocol, the results of the survey do not reflect activity 

patterns in an along Dick's Creek in the absence of a health advisory. Furthermore, a variety of 

problems were identified with the field notes associated with the "Human Use Survey" and with 

the observation methodology. These problems are discussed in detail in General Comment 2, 

and include (I) the fact that because the "Human Use Survey" was conducted while a health 

advisory was in place and therefore docs not accurately reflect baseline conditions, the results of 

the survey must be considered as lower bouud estimates of recreational activity (including 

fishing) in and along Dick's Creek, (2) field notes transcription errors, (3) deficiencies and 

irregularities in the field notes, and (4) limitations associated with single obserntion locations, 

and ( 4) limitation in ability to identify repeat recreators at Dick's Creek. 

.In general, the "Human Use Survey" results must be interpreted and applied conservatively in 

order to account for potential limitations in observ.ation methodology, inaccurate reporting of 

field observations, and the fact that the survey was conducted while a fish advisory was in place 

(and therefore, the survey results do not affect the number of angler visits to Dick's Creek in the 

absence of such an advisory). Consistent with this general conclusions, the observation of two 

anglers in Dicks Creek at times outside the specified monitoring periods should be conservatively 

interpreted. As noted in AK Steel's response to EPA General Comment 1, "there was no 

systematic attempt to collect such "extra" counts in AK Steel's Human Use Survey." 

Nevertheless, twice as many anglers were observed outside (but on the same day) as was 

observed during the specified monitoring periods. It is possible that the anglers observed outside 

of the specified monitoring periods were actually present during the specified monitoring periods 

but were not observed because of observation methodology limitations. Because (I) the fish 

ingestion exposure pathway is the most important pathway associated considered in the HHRA, 

(2) the presence of potential limitations in observation methodology and inaccurate reporting of 

field observations, and (3) of the fact that the survey results do not reflect fishing frequency in 

Dick's Creek in the absence of a fish advisory, the two additional angler observations should be 

interpreted as supporting the conclusion that there may be greater than 13 and up to 74 (or more) 

angler visits to Dick's Creek each year. 
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As noted in AK Steel's response to General Connnent 1, EPA' s reconnnended recreational 

angler fish ingestion rates are based on "active recreational populations with access to multiple 

water bodies including high-quality destination fisheries," In support of its proposal for a 

fraction ingested (FI) value of 0.5, AK Steel notes in its response to EPA's Specific Comment 

10, "several desirable fishing locations are located in or near Middletown (e,g, the Great Miami 

River, Smith Park Pond, Lake Monroe, Triangle Fishing Lake, [and] Stoney Meadows Fishing 

Lake)," Clearly sufficient fishing spots are available to support recreational fishing in and 

around Middletown, 

AK Steel also argnes because the State of Ohio has a fish consumption advisory in place for 

Dick's Creek, that to "characterize this shallow, channelized, intennittent body of water with an 

existing institutional control in place as a recreational fishery, and localized in an industrial 

urban setting, would be beyond the bounds of reasonableness called for in USEPA's land use 

guidance in establishing exposure scenarios" (EPA 1995b), This statement is in turn circular, 

misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 

PCBs in fish in Dick's Creek, is irrelevant in the detennination of whether Dick's Creek should 

be assumed to be a recreational fishery or whether anglers will continue to eat their catch, It is 

circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 

potentially reduced levels of fishing clue to the presence of a fish advisory that resulted from the 

presence of documented PCB contamination in fish should be used as justification that Dick's 

Creek is not fished sufficiently to represent a recreational fishery, The determination of whether 

Dick's Creek represents a recreational fishery must be based on two primary factors: ( 1) the 

presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 

is fished on a somewhat regular basis, As noted below, both these criteria have been met for 

Dick's Creek; therefore, Dick's Creek must be considered a recreational fishery, 

First, the presence of sufficient fish biomass in Dick's Creek to support recreational fishing at the 

recommended RME fish ingestion and Fl values (25 g/day and 0,05, respectively) can be 

demonstrated by comparing the amount of fish that would be necessary for an angler to sustain 

the reconnnended recreational fish ingestion rate to the available fish biomass in Dick's Creek 
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The first step is to determine the theoretical mass of fish caught in Dick's Creek consumed by a 

recreational angler in I year. As specified above, EPA recommends a fish ingestion rate of25 

g/day and a Fl value of 0.05. Based on these assumptions, the theoretical mass of fish caught in 

Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x lE-03 (kilogram [kg]/g) 0.46 kg/year 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body 

weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 

[ARCADIS 200lc]), then the theoretical mass offish caught by a recreational angler in order to 

generate the 0.46 kg/year of corisumed fish can be calculated as follows: 

(0.46 kg/year)/0.3 (edible pmiion) I. 5 3 kg/year 

The U.S. Census estimates that a family consists of on average 2.38 people (REF). Therefore, 

the mass of fish required from Dick's Creek to feed the family of a recreational angler can be 

estimated as follows: 

(I .53 kg/year x 2.38 person/family) = 3.64 kg/family 

AK Steel has previously stated that the stm1ding crop of rough and sport fish in Dick's Creek can 

he estimated as ahout 9,259 kg (ARCADIS 200lx). The mass offish caught from Dick's Creek 

by a single recreational angler family is about 2,500 times lower than this standing mass 

estimate. Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is regularly 

fished. First, Ohio Environmental Protection Agency (OEPA) personnel have observed 

individuals fishing in Dick's Creek (Note: current OEPA staff observed individuals fishing in 

Dick's Creek while they were working at WSU, and U.S. EPA and OEPA personnel have 

observed other evidence of fishing, such as the presence of bait boxes and used fishing line, on a 

recurring basis. Also, fishing in Dick's Creek has been reported on in several newspaper articles. 

Also, the "Human Use Survey" prepared for AK Steel by ARC AD IS estimated that there are 
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about 13 angler visits to Dick's Creek each year. As discussed in detail in Specific Comment x 

below, in developing this estimate, the survey results were not interpreted in a sufficiently 

conservative manner. The presence of two additional anglers at Dick's Creek who were 

identified fishing at particular reaches of Dick's Creek on a specified survey date, but outside the 

reach-specific monitoring period, should have been considered in developing the an estimate of 

the annual number of Dick's Creek fishing visits in order to account for (1) potential under- or 

inaccurate reporting of field observations and (2) deficiencies and irregularities in observation 

methodology. Also, the "Human Use Survey" was completed while a fish advisory is in place 

for Dick's Creek. Therefore, the results of the survey do not accurately reflect the use of Dick's 

Creek as a recreational fishery in the absence of such an advisory. It is reasonable to assume that 

Dick's Creek will be fished more frequently in the absence of a fish advisory. 

For all these reasons, Section 2.2.5.8 should be revised to present recreational fish ingestion rates 

of25 and 8 g/day under RME and CTE conditions, respectively, for use in the HHRA. Use of 

the recreational fish ingestion rates is consistent with evidence of fishing in Dick's Creek, a 

conservative interpretation of the results of the "Human Use Survey," and evidence of 

recreational fishing in the area surrounding Middletown, Ohio. Section 2.2.5.8 should also be 

revised to remove the statement "to characterize this shallow, channelized, intermittent body of 

water with an existing institutional control in place as a recreational fishery, and localized in an 

industrial urban setting, would be beyond the bounds of reasonableness called for in USEPA's 

land use guidance in establishing exposure scenarios." 

6. Section 2.4, Page 46, Paragraph 2. Section 2.4 presents the proposed methodology for 

characterizing risks to human health. The text states that in addition to calculating individual 

cancer risks, EPA guidance "reconunends presentation of population cancer risks" (EPA 1995a). 

While this statement is true, this same EPA guidance provides no details regarding the 

interpretation of any calculated population risks. Therefore, Section 2.4 should be revised to 

(1) discuss the paucity of EPA guidance regarding interpretation of population risks and (2) 

clarify that EPA' s risk range ( as discussed in Section 2.4) applies only to individual cancer risks 

and cannot be used to interpret population risks. 
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7. Section 3.2.3, Page 64, Paragraph 1. The fish tissue data in Figure 1 indicate substantially 

different PCB levels between rongh (bottom-feeding) fish and game and pan fish. The text states 

that the ERA is evaluating population level effects. Therefore, the risks to rongh, game, and pan 

fish communities should be evaluated separately unless there is sufficient data for each fish 

population. 

8. Sections 3.2.4, 3.2.4.2, 3.2.4.3, 3.2.4.6, and 3.2.4.7, Pages 67 through 74. This comment 

relates to Specific Comment 7. Figure I indicates that the PCB concentrations in rough fish 

differ substantially from those in pan and game fish. This difference clearly affects the potential 

for fish-eating wildlife to be exposed to PCBs, depending on the size class ingested. The 

exposure profiles for the raccoon, mink, belted kingfisher, and great blue heron mention the size 

class offish that are assumed to be ingested. However, information in Section 3.2.4 does not 

state specifically that fish EPCs will be specific to the size class preferred by each wildlife 

receptor. Therefore, the text should mention explicitly that fish tissue data used to evaluate the 

fish ingestion patl1way will be grouped according the relevant size class to calculate fish EPCs 

for fish-eating receptors. 

9. Section 3.3.2.2, Pages 80 and 81, Paragraphs 2 an,! 1. Section 3.3.2.2 discusses the 

methodology that will be followed for characterizing the toxicity of PCBs to fish. The text in 

paragraph 2 on Page 80 states: 

"For fish containing a total PCB concentration below the NOAEL, 
adverse effects will be considered unlikely, whereas adverse effects on 
reproduction will be considered possible for fish containing total PCB 
levels in excess of the LOAEL. The likelihood of adverse effects is 
uncertain at PCB levels between the NOAEL and the LOAEL." 

AK Steel's response to EPA Specific Comment 20 (see Appendix A) states that the NOAEL 

value will he consistent with the data cited by EPA in Specific Comment 20, which indicated an 

NOAEL of 1.9 mg/kg. Section 3.3.2.2 should be revised to explain how the uncertainty of 

adverse effects (between the NOAEL and LOAEL) will be evaluated, especially considering that 

Figure I shows that the PCB concentrations in fish sampled from Dick's Creek exceed 

1.9 mg/kg. 
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**************************************************** 

I TECHNICAL REVIEW OF ITEMS IH.A.1 THROUGH UI.A.13 IN AK STEEL 
CORPORATION'S RENEWED AND URGENT REQUEST FOR AN 
EXPEDITED RULING ON ITS MOTION FOR AN INJUNCTION UNDER THE 
AI.L WRITS ACT 

PREPARED BY DR. RICHARD DEGRANDCHAMP, PH.D., University of 
Colorado/ASE Inc. 

OBJECTIVE 

Dr. Richard DeGrandChamp, an expert in toxicology and human health risk assessment, 
reviewed Items ill.A. I through ill.A.13 in AK Steel Corporation's Renewed and Urgent 
Request for an Expedited Ruling on Its Motion For an Injunction Under The All Writs Act, 
prepared by AK Steel Corporation. This review focused on identifying major fatal flaws in the 
overall scientific methodology and on determining whether any aspects of the document are 
scientifically untenable. As part of this task, internal draft comments prepared by Tetra Tech 
EM Inc. were also reviewed and updated based on more current site information. 
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BASIS FOR REVIEW 

AqualQual. 2001. Ecological Risk Assessment of Dicks Creek, Middletown, Ohio. AquaQual 
Services, Inc. Prepared for Tetra Tech April 30. 

ARCADIS Geraghty & Miller, Inc. (ARCADIS). 2001. Addendum 5 to the Human Health 
Risk Assessment: Validation of Assumptions Related to Fish Consumption. Prepared for Frost 
Brown Todd, LLC (counsel for AK Steel), by ARCADIS, Cleveland, Ohio. November 16. 

ARCADIS. 2002. Work Plan for Human Health and Ecological Risk Assessment, Revision 3, 
AK Steel Corporation, Middletown Works, Middletown, Ohio. March 1. 

National Research Council (NRC) 2001. A Risk-Management Strategy for PCB-Contaminated 
Sediments. National Academy Press, Washington, DC. 

U.S. Department of Agriculture (USDA). 1989-1991. Continuing Survey of Food Intakes by 
Individuals (CSFII). USDA, Agriculture Research Service, Beltsville Human Nutrition 
Research Center, Beltsville, Maryland. As referenced in ARCADIS 2002. 

USEPA 1989. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual (Part A) (RAGS). Interim Final. Office of Emergency and Remedial Response 
(OERR). Washington, D.C. EPN540/1-89/002. December. 

USEPA 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions. OSWER Directive 9355.0-30. 

USEPA 1995. Memorandum Regarding the USEP A Risk Characterization Program (including 
USEPA's Policy for Risk Characterization and Guidance for Risk Characterization). From 
Carol M. Browner, Administrator. To Assistant Administrators, Associate Administrators, 
Regional Administrators, General Counsel, and Inspector General. March 21. 

USEPA 1996. PCBs: Cancer Dose-Response Assessment and Application to Environmental 
Mixtures. Office of Research and Development. EP N600/p-96/00 IF. September. 

USEPA 1997. Exposure Factors Handbook, Volumes I through ID. Office of Research and 
Development. EPN600/P-95/002Fa, -Fb, and -Fe. August. 

USEPA 2000. Administrative Order Pursuant to Section 7003(a) of Resource Conservation and 
Recovery Act, 42 United States Code Section 6973(a), for AK Steel, Middletown Works, 
Facility at 1801 Crawford Avenue in Middletown, Ohio, EPA ID No. OHD 004 234 480. 
Docket No. R7003-5-00-002. August 17. 

USEP A 2001. Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim. 
Review Draft. Office of Solid Waste and Emergency Response. EPN540/R/99/005. 
September. 

2 

Al<S 043119 



USEPA 2002a. Letter Regarding Approval with Modifications of Work Plan for Human 
Health and Ecological Risk Assessment, Revision 3, AK Steel Corporation, Middletown Works, 
Middletown, Ohio. From Joseph Boyle, title. To Carl Batliner, title, AK Steel. January 29. 

USEPA 2002b. Integrated Risk Information System (IRIS). Toxicity Profile for PCBs. 

GENERAL COMMENTS 

L Dick's Creek should, for the purposes of the human health risk assessment (HHRA), be 
considered a recreational fishery (refer to General Comments 4 and 5). This conclusion 
is consistent with: (I) evidence of fishing in Dick's Creek observed by USEPA and Ohio 
Environmental Protection Agency (OEPA) personnel; (2) documentation and stories 
about fishing in Dick's Creek in local newspapers; (3) an appropriately conservative 
interpretation of the results of the Human Use Survey (ARCADIS 2002); (4) the 
presence of sufficient standing fish mass to support recreational fishing; and (5) the 
application of a fish fraction ingested (FI) value of 0.05, supported in part by the 
presence of a variety of recreational fishing locations in the area around Middletown, 
Ohio. Therefore, discussions of the potential for Dick's Creek to support subsistence 
fishing are no longer relevant. 

2. The advisory cautioning "UNSAFE WATER, DO NOT SWIM, BATHE, DRINK, OR 
FISH" that was in place while conducting the Human Use Survey (USEPA 2000), is an 
institutional control, which should not be incorporated into a baseline risk assessment to 
influence exposure (also refer to General Comment 4). In addition, the survey results are 
only a snapshot of current exposure conditions and may not accuratelyteflect future 
conditions. USEPA (1991) risk assessment/management policy requires AK Steel to 
conduct a human health risk for both current and future receptors. 

The survey results should be viewed as biased because they do not reflect receptor 
activity patterns in the absence of such an institutional control. For this reason, the 
results of the survey must be considered lower-bound estimates of recreational activity 
(including fishing) in and along Dick's Creek. Because(!) the survey results do not 
reflect fishing frequency in Dick's Creek in the absence of a fish advisory; (2) of the 
presence of potential limitations in observation methodology and inaccurate reporting of 
field observations; and (3) the fact that the fish ingestion exposure pathway is the most 
important pathway considered in the HHRA, the results of the Human Use Survey 
including the presence of two additional anglers (observed outside the specified 
monitoring period) should be interpreted as supporting the conclusion that there may be 
greater than 13 and up to 74 (or more) angler visits to Dick's Creek each year. This 
interpretation is consistent with the conclusion that Dick's Creek may be regularly 
fished. 

3. In EPA's January 29, 2002 approval letter of the Work Plan for Human Health and 
Ecological Risk Assessment, Revision 3 (Work Plan) (USEPA 2002a), USEPA stated 
that because of the potential impact of historic fish kills documented in Dick's Creek in 
1992, 1995, and at a later date, " .. .in time the standing crops of rough and sport fish in 
Dick's Creek will be higher than the 9,259 kilograms (kg) estimated by AK Steel's 
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consultant." USEPA did not state as presented in the description of Item III.A.3 that the 
Dick's Creek fishery would be considerably better. 

4. Appendix B to the revised Work Plan presents the results of the Human Use Survey 
conducted by ARCADIS (ARCADIS 2002). Because the Human Use Survey was 
conducted while an advisory was in place cautioning "UNSAFE WATER, DO NOT 
SWIM, BATHE, DRINK, OR FISH" (USEPA 2000), the results of the survey do not 
reflect receptor activity patterns in the absence of such an advisory. The risk assessment 
is intended to characterize potential risks and hazards to both current and fature human 
receptors under baseline conditions in the absence of institutional controls. It is 
inappropriate to evaluate conditions where a health advisory that was placed because of 
AK Steel's uncontrolled release to represent baseline conditions. Therefore, the results 
of the survey must be considered lower bound estimates of recreational activity 
(including fishing) in and along Dick's Creek and strictly limited to evaluate current 
conditions. 

Consistent with this general conclusion, the observation of two anglers in Dick's Creek 
at times outside the specified monitoring periods should be conservatively interpreted. 
As noted in AK Steel's response to USEPA's General Comment I, " ... there was no 
systematic attempt to collect such extra counts in AK Steel's Human Use Survey" 
(ARCADIS 2002). Nevertheless, twice as many anglers were observed on the same day 
but outside of the monitoring period as was observed during the specified monitoring 
periods. It is possible that the anglers observed outside of the specified monitoring 
periods were actually present during the specified monitoring periods but were not 
observed because of the limitations in the observation methodology. 

Additionally, various deficiencies and irregularities were noted in the field notes 
(Attachment B to the Human Use Survey) and in the survey's observation methodology. 
Additional limitations were identified regarding the ability to identify repeat recreational 
receptors at Dick's Creek. These deficiencies, irregularities, and limitations are 
summarized below. 

Deficiencies and Irregularities in Field Notes 

Various problems were identified in the field notes (see Attachment B to the Human Use 
Survey). In several instances, pages in the field notes (particularly some of the earlier 
entries) are undated. For example, pages 12 and 13 of the field notes are unlabeled and 
undated. Therefore, the validity of attribution of results presented on these pages cannot 
be accurately assigned. In other cases (for example, see undated page 14) the author of 
the field notes is not identified. In another example, on undated page 13, the notes refer 
to Section 8. However, the Human Use Survey as designed by ARCADIS does not 
include a Section 8. 

Altogether, these field note irregularities suggest that specific field results cannot be 
accurately assigned to either a particular date or to a particular reach or section of the 
field survey. In addition, these irregularities considered along with the deficiencies and 
irregularities in the observation methodology and ability to identify repeat visitors (as 
described below), raise serious concerns regarding th_e accurac)' and completeness of the 
survev results as a whole as summarized below: 
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Specific field results cannot be accurately assigned to either a particular date or 
a particular reach or section of the field survey. 
Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

• Survey results must be interpreted and applied conservatively in order to 
account for potential under- or inaccurate reporting of field observations. For 
example, the receptor-specific exposure frequencies may need to be increased in 
order to account for potential recording error. 

Deficiencies and Irregularities in Observation Methodology 

Limitations Associated with Single Observation Locations. Section '.3".i uf the 
Human Use Survey (see Appendix B, page 4 in ARCADIS 2002) describes the seven 
reaches (referred to as sections in the field notes [Attachment Bl) and identifies a general 
location or a point from which observations were made. For some reaches (l, 2, 3, 5, 
and 6) a specific observation point is identified. However, for reaches 4 and 7, the text 
states that observations were made from trails along the creek in this area. Elsewhere in 
the report (Section 3.2, page 6), the text states "if the entire reach could not be viewed 
from the observation point, the observers walked as much of the length of the reach as 
was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 
observation locations, there appears to have been a belief that all of reaches I, 2, 3, 5, 
and 6 could be reasonably observed from a single observation point. However, visibility 
problems associated with reaches 1, 2, 3, and 5, in particular, make it very difficult if not 
impossible to observe the entire extent of these reaches from a single vantage point. For 
example, reaches I and 2 are about 1.1 and 1.35 miles in length, respectively. The 
identified observation points for these reaches are located at bends in the creek. Both the 
significant length and the bend of Dick's Creek in these reaches (see Figure 3-1 in 
Appendix B) would prevent accurate observation of these reaches from a single vantage 
point. Similarly, heavy vegetation in the portion of reach 3 west of the U.S. Geological 
Survey (USGS) station and particularly along the east end of reach 5 is expected to make 
accurate observations along the entire length of these reaches difficult from the identified 
observation points. 

The known difficulties with observing entire reaches from a single vantage point would 
appear to have required these reaches to be walked on every occasion. However, the 
field notes sometimes present conflicting information (for example, on the first page 
[undated and unnumbered]ofthe field notes at 1410 (2:10 p.m.), the notes indicate that 
the observers are walking along Dick's Creek on path in Section 2. However, elsewhere 
in the field notes (see page 19, dated July 16, 2001) the notes merely state "1856 [6:56 
p.m.] start Section 2" and "1926 [7:26 p.m.] end Section 2." Throughout the field notes, 
observations of other reaches are recorded in a similar fashion: ~'start/begin reach/stretch 
x ... end/finish reach/stretch x." In other words, no documentation is provided that 
particular creek reaches were walked as required by the survey methodology to ensure 
that recreational activities along the creek were accurately recorded. 

5 

J.11<5 043122 



The potential lack of accurate observations is of particular concern for conclusions 
regarding reaches 1, 2, and 3. USEPA personnel observed an empty bait container just 
west of the railroad bridge near the east end of reach 3. Similarly, USEPA and OEPA 
personnel observed bait boxes on the bank and fishing line with a lure in the trees just 
west of the USGS station in reach 3. Also, USEPA and researchers from Wright State 
University (WSU) have observed evidence of recreational activity (e.g., all-terrain 
vehicle [ATV] tracks) and have noted congregations of individuals (primarily 
adolescents) beneath the same railroad bridge near the confluence of Monroe Ditch and 
Dick's Creek. 

Limitations in Ability to Identify Repeat Recreational Receptors at Dick's Creek. 
The Human Use Survey was conducted using a variety of different two-person 
observation teams (based on names listed in the field notes). As stated in the text, "in an 
effort to avoid raising the suspicion of people using Dick's Creek, no photographs were 
taken." Instead, individuals were identified according to very limited information such 
as sex and hair color. Based on these severe limitations, the survey's ability to identify 
repeat visitors to Dick's Creek is very limited. Therefore, assertions that only limited 
repeat visitors were noted should be removed from the text and ignored in interpreting 
and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The 
Human Use Survey included only one month· (September) when school·was in-session at 
Amanda School. USEPA, OEPA, and WSU personnel have observed activity along and 
in Dick's Creek by students after school hours in the springtime. Not including at least a 
part of the spring portion of the school year and the use of a random survey technique to 
quantify the frequency of such a non-random event is expected to undercount 
recreational use of Dick's Creek, particularly in or near reach 5. 

Because (I) the survey results do not reflect fishing frequency in Dick's Creek in the 
absence of a fish advisory; (2) of the presence of potential limitations in observation 
methodology and inaccurate reporting of field observations; and (3) the fact that the fish 
ingestion exposure pathway is the most important pathway associated considered in the 
HHRA, the results of the "Human Use Survey including the presence of two additional 
anglers (observed outside the specified monitoring period) should be interpreted as 
supporting the conclusion that there may be greater than 13 and up to 74 (or more) 
angler visits to Dick's Creek each year. 

5. Item III.A.5 discusses the basis for the central tendency exposure (CTE) and high end 
reasonable maximum exposure (RME) fish ingestion rates, 4.71 and 5.25 grams per day 
(g/day), respectively, that will be used in the HHRA (ARCADIS 2002). These fish 
ingestion rates "reflect the mean and 90 percent upper confidence limit (UCL) of daily 
average per capita estimates of freshwater and estuarine finfish and shellfish rates for the 
general population, based on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 
1991 Continuing Survey of Food Intake by Individuals (CSFII) (USDA, 1989-1991)." In 
contrast, USEPA recommends use of 95th percentile and mean fish ingestion rates of 8 
and 25 g/day for recreational freshwater sport anglers under RME and CTE conditions, 
respectively. These proposed fish ingestion rates must be interpreted (1) in terms of the 
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annual amount of fish assumed to be consumed by receptors; (2) the frequency anglers 
fish in Dick's Creek; and (3) in light of the proposed Fl value of 0.05 proposed for use in 

theHHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from 
consumption of fish caught from Dick's Creek based on the assumption that an adult 
consumes only about 96 grams of fish per year under RME conditions (5.25 g/day x 0.05 
x 365 days/year). This amount is approximately 64 percent of one complete serving of 
fish, assuming a 150-gram serving size (USEPA 1997). On the other hand, USEPA's 
recommended RME fish ingestion rate of 25 g/day corresponds to about three fish 
servings per year (25 g/day x 0.05 x 365 = 456 grams), assuming a 150-gram serving 
size. Assuming that two 3.5 ounce fillets are obtained from each fish caught, an angler 
would be required to catch and consume only about 2.5 fish each year to fulfill this 
annual fish consumption estimate. While other more productive fish locations are 
available to local anglers, the assumption proposed in the revised Work Plan that a 
receptor consumes only about one 3.5 ounce fillet (about 96 grams) per year from a fish 
caught in Dick's Creek is unconservative, insufficiently protective of health, and 
inconsistent with RME conditions as defined by USEPA (USEPA 1989; 1995). As 
discussed below, Dick's Creek is certainly fished frequently enough to support the 
recreational angler ingestion rate. 

The Human Use Survey notes that only a single angler was observed fishing in Dick's 
Creek during the specified monitoring periods (see Appendix B of ARCADIS 2002). 
Based on this single observation, an estimate of l3 fishing visits to Dick's Creek was 
extrapolated for the entire year. While this result is consistent with the survey protocol, 
the results of the survey do not reflect activity patterns in and along Dick's Creek 
(including fishing) in the absence of a health advisory. In the final analysis, it does not 
matter how many anglers were observed. As long as there is one person fishing, the 
baseline risk assessment results are applicable to that one person. The only exception is 
the case where population risks are estimated. In that case, the number of people fishing 
is important. 

Furthermore, a variety of problems were identified with the field notes associated with 
the Human Use Survey and with the observation methodology. These problems are 
discussed in detail in the response to Item 4 above and include (1) field notes 
transcription errors; (2) deficiencies and irregularities in the field notes; (3) limitations 
associated with single observation locations; and (4) limitation in ability to identify 
repeat recreational receptors at Dick's Creek. Therefore, the results of the Human Use 
Survey must be interpreted as lower-bound estimates of recreational activity in and along 
Dick's Creek. 

Consistent with this general conclusions, the observation of two anglers in Dick's Creek 
at times outside the specified monitoring periods should be interpreted conservatively. 
As noted in AK Steel's response to USEPA General Comment l, "there was no 
systematic attempt to collect such extra counts in AK Steel's Human Use Survey." 
Nevertheless, twice as many anglers were observed outside (but on the same day) as was 
observed during the specified monitoring periods. It is possible that the anglers 
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observed outside of the specified monitoring periods were actually present during the 
specified monitoring periods but were not observed because of observation methodology 
limitations. Because (1) the survey results do not reflect fishing frequency in Dick's 
Creek in the absence of a fish advisory; (2) of the presence of potential limitations in 
observation methodology and inaccurate reporting of field observations; and (3) the fact 
that the fish ingestion exposure pathway is the most important pathway considered in the 
HHRA, the results of the Human Use Survey including the presence of two additional 
anglers (observed outside the specified monitoring period) should be interpreted as 
supporting the conclusion that there may be greater than 13 and up to 74 (or more) 

angler visits to Dick's Creek each year. 

As noted in AK Steel's response to General Comment l, USEPA's recommended 
recreational angler fish ingestion rates are based on "active recreational populations with 
access to multiple water bodies including high-quality destination fisheries." In support 
of its proposal for an Fl value of 0.5, AK Steel notes in its response to USEPA's 
Specific Comment 10 that "several desirable fishing locations are located in or near 
Middletown (e.g. the Great Miami River, Smith Park Pond, Lake Monroe, Triangle 
Fishing Lake, [and) Stoney Meadows Fishing Lake)" (ARCADIS 2002). Clearly 
sufficient fishing spots are available to support recreational fishing in and around 
Middletown. However, the proximity and convenience offered by Dick's Creek may be 
attractive to many in the community. 

AK Steel also argues because the State of Ohio has a fish consumption advisory in place 
for Dick's Creek, that to "characterize this shallow, channelized, intermittent body of 
water with an existing institutional control in place as a recreational fishery, and 
localized in an industrial urban setting, would be beyond the bounds of reasonableness 
called for in USEPA's land use guidance in establishing exposure scenarios" (USEPA 
1995). This statement has no basis of fact. 

The determination of whether Dick's Creek represents a recreational fishery must be 
based on two primary factors: (1) the presence of sufficient fish biomass to support 
recreational fishing; and (2) evidence that the creek is fished on a regular basis. As 
noted below, both these criteria have been met for Dick's Creek; therefore, Dick's Creek 
must be considered a recreational fishery. 

For all these reasons, the use of recreational fish ingestion rates of 25 and 8 g/day under 
RME and CTE conditions, respectively, in the HHRA is consistent with evidence of 
fishing in Dick's Creek, a conservative interpretation of the results of the Human Use 
Survey, and evidence of recreational fishing in the area surrounding Middletown, Ohio. 

6. Use of only fish tissue collected after the January 1998 limited remediation action (e.g. 
installation of the interceptor trench along Monroe Ditch) is not acceptable. If AK 
Steel's uncontrolled release of PCBs caused fish to be contaminated, and if residents 
caught and ate the fish prior to 1998, the results should be part of determining lifetime 
excess cancer risks and health effects which is purpose of the baseline risk assessment. 
To simply ignore the risks associated with pre-1998 exposures is not acceptable and 
consistent with USEPA risk assessment guidelines and generally accepted risk 
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assessment practice. However, pre-1998 fish data should only be used in the risk 
assessment to evaluate the time interval in the risk assessment as just part of the total 
exposure duration for a particular receptor. If AK Steel insists on limiting its risk 
assessment to just 1998 post-remediation data, then the risk assessment will be just that
post remediation risks. However, USEPA (1991) requires lifetime risks associated with 
uncontrolled releases to be estimated. 

7. Use of an FI value of 0.05 in the HHRA is acceptable if it is coupled with the USEPA
recommended fish ingestion rates of 25 and 8 g/day under RME and CTE conditions, 
respectively. 

8. Use of a cooking loss factor equivalent to an average of cooking method-specific 50'" 
percentile values (as presented in Wilson, Shear and others [1998]) under both RME and 
CTE conditions is acceptable. 

9. AK Steel must follow USEPA (1996) risk assessment guidance for PCBs where risks are 
estimated for total PCBs to which dioxin-like PCB risks are added. For this reason, 
congener-specific data are required. 

10. Use of the 95 percent UCL of mean must be used according to USEPA guidance. The 
use of the mean does not represent the central tendency the 95% UCL is required due the 
uncertainty in the data sets regarding an accurate representation of the central tendency 
or the mean concentration). This is a statistical issue related to the number of samples 
collected and not an exposure-related issue. If AK Steel desires to use the mean 
concentration to represent the central tendency, then many more samples need to be 
collected to reduce the uncertainty of the data set. The exact number of samples is 
calculated with conventional statistical methods and is based (largely) on the variability 
(standard deviation) of the data sets. 

11. The use of non-cancer toxicity values as presented in the revised Work Plan is 
acceptable. 

12. Consistent with USEPA's Risk Assessment Guidance for Superfund (RAGS), Volume I: 
Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 
Assessment, Interim (USEPA 2001)), the use of unadjusted oral toxicity factors to 
characterize risks associated with dermal exposure as presented in the revised Work Plan 
is acceptable. 

13. The derivation of reference concentrations from oral reference doses as presented in the 
revised Work Plan is acceptable. 
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II WORK PLAN FOR HUMAN HEALTH AND ECOLOGICAL RISK 
ASSESSMENT, REVISION 3 

PREPARED BY: DR. MACE G. BARRON, PH.D., ASE Inc. 

OBJECTIVE 

DR. RICHARD DEGRANDCHAMP, PH.D., University of 
Colorado/ASE Inc. 

Dr. Mace Barron, an expert in ecotoxicology and ecological risk assessment, and Dr. Richard 
DeGrandChamp, an expert in toxicology and human health risk assessment, reviewed the Work 
Plan for Human Health and Ecological Risk Assessment, Revision 3, AK Steel Corporation, 
Middletown Works, Middletown, Ohio, prepared by ARCADIS Geraghty & Miller 
(ARCADIS). This review focused on identifying major fatal flaws in the overall scientific 
methodology and on determining whether any aspects of the document are scientifically 
untenable. As part of this task, internal draft comments prepared by Tetra Tech EM Inc., were 
also reviewed and updated based on more current site information. 

BASIS FOR REVIEW 

ARCADIS Geraghty & Miller, Inc. (ARCADIS). 2001. Addendum 5 to the Human Health 
Risk Assessment: Validation of Assumptions Related to Fish Consumption. Prepared for Frost 
Brown Todd, LLC (counsel for AK Steel), by ARCADIS, Cleveland, Ohio. November 16. 

ARCADIS. 2002. Work Plan for Human Health and Ecological Risk Assessment, Revision 3, 
AK Steel Corporation, Middletown Works, Middletown, Ohio. March I. 

National Research Council (NRC) 2001. A Risk-Management Strategy for PCB-Contaminated 
Sediments. National Academy Press, Washington, DC. 

USEPA 1989. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual (Part A) (RAGS). Interim Final. Office of Emergency and Remedial Response 
(OERR). Washington, D.C. EPA/540/1-89/002. December. 

USEPA 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions. OSWER Directive 9355.0-30. 

USEPA 1995. Memorandum Regarding the USEPA Risk Characterization Program (including 
USEPA's Policy for Risk Characterization and Guidance for Risk Characterization). From 
Carol M. Browner, Administrator. To Assistant Administrators, Associate Administrators, 
Regional Administrators, General Counsel, and Inspector General. March 21. 

USEPA 1996. PCBs: Cancer Dose-Response Assessment and Application to Environmental 
Mixtures. Office of Research and Development. EP A/600/p-96/00lF. September 1996. 
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USEPA 1997. Exposure Factors Handbook, Volumes I through ill. Office of Research and 
Development. EPN600/P-95/002Fa, -Fb, and -Fe. August. 

USEPA 2002. Integrated Risk Information System (IRIS). Toxicity Profile for PCBs. 

GENERAL COMMENTS 

l. In general, AK Steel's Work Plan for Human Health ·and Ecological Risk Assessment, 
Revision 3 (ARCADIS, 2002) (Work Plan), has major flaws. These include: 

• Citing the wrong USEP A human health risk assessment guidance document for 
developing the overall framework for conducting a PCB risk assessment, which 
may result in a human health risk assessment that is not scientificaJly defensible 

• Proposing to exclusively use Arochlor analysis and sampling data rather than to 
use congener data, which is required by USEPA guidance and strongly suggested 
by the National Academy of Sciences 

• Proposing to rely too heavily on survey information to develop exposure 
conditions in order to model both current and future exposure conditions. 

Human Health Risk Assessment 

2. One of the most serious flaws is the simple omission of the correct risk assessment 
guidance. USEPA (1996) risk assessment guidance for conducting human health risk 
assessments at PCB sites must be used to develop the overall scientific methodology at 
the AK Steel site. It is not clear whether this is intentional (because AK Steel does not 
consider it appropriate) or a simple oversight, but the PCB guidance is not even cited, 
and AK Steel is proposing instead to follow USEPA's Risk Assessment Guidance For 
Superfund (RAGS) (1989). While the methodology in RAGS is very general in nature, 
it is applicable only for estimating risks for single chemicals and is inappropriate for 
evaluating complex mixtures of PCBs. Individual PCB congeners have varying toxicity 
and undergo unique partitioning in the environment and weathering, which can increase 
or decrease the toxicity of the original mixture over time. For this reason, the AK Steel 
Work Plan should incorporate the methodology for estimating human health risks by 
following the USEPA (1996) PCB guidance document. 

Unlike the proposed AK Steel general approach, which is based on Arochlor analysis, 
USEPA PCB risk assessment guidance outlines a tiered approach in which risks are 
estimated based on total PCB concentration detected in all environmental media for 
individual pathways. It specifically requires the use of 3 different toxicity values, 
which are based on individual environmental media and exposure routes to estimate 
risks, rather than being based on specific Arochlors. In fact, the guidance clearly states 
that Arochlor data should not be used to quantify PCB-related risks, The USEPA PCB 
guidance is particularly well suited for the AK Steel site where PCB weathering and 
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partitioning have occurred over the years. The uncontrolled PCB releases have 
partitioned in different environmental media in which a dynamic equilibrium has been 

established. 

In addition to being inconsistent with current USEP A risk assessment guidelines, the 
risk assessment approach in the Work Plan does not follow generally accepted risk 
assessment practice. For example, a recent paradigm has been developed by the 
National Academy of Sciences, National Research Council (NRC 2001) for evaluating 
risks associated with PCBs in sediments. Overall, the NRC recommendations for 
estimating health risks associated with exposure to PCBs are very similar to the process 
and methodology developed by USEP A. 

Contrary to USEPA guidance and NRC recommendations, the ARCADIS risk 
assessment relies exclusively on Arochlor analysis. PCBs are manmade, highly 
complex mixtures of 209 individual congeners. Each of these congeners has a distinct 
chemical property and inherent toxicity that is due to the number and placement of 
chlorine atoms on a biphenyl ring. The term "Arochlor" simply refers to commercial 
mixtures made up varying amounts of these different congeners in the original mixture. 
All Arochlors released into the environment will partition into different environmental 
media (water, soil, air, animals, etc.) based on the chemical properties of each 
congener. The primary problem with relying exclusively on Arochlor analysis to 
estimate risks is that biodegradation and weathering can transform the original Arochlor 
mixture released into the environment to make it appear as though PCBs do not exist in 
some samples when, in fact, some highly toxic PCB congeners may be present at levels 
posing very high risk. This is because when samples are analyzed for Arochlors, the 
analysis and identification of the Arochlor is based on the presence of a characteristic, 
but limited, subset of PCB congeners that are considered a fingerprint of the Arochlor 
mixture. Relying on a subset to represent the whole mixture and using it as an 
approximation of the chromatogram profile of a reference technical mixture can be 
subjective and can introduce large errors. When weathering occurs, where some 
individual congeners have been degraded, an AK Steel sample may indicate a 
"nondetect" for a particular Arochlor, even though highly chlorinated and toxic PCB 
congeners (which are resistant to degradation) may be present in high concentrations. 
This concept is explicitly articulated in USEPA PCB risk assessment guidance (USEPA 
1996): 

"Although environmental mixtures are often characterized in terms of 
Arochlors, this can be both imprecise and inappropriate. Qualitative and 
quantitative errors can arise from judgments in interpreting gas 
chromatography/mass spectrometry (GCIMS), which reveals a spectrum of 
peaks that are compared with characteristic patterns for different Arochlors. 
For environmentally altered mixtures, an absence·ofthese ·churacteristic 
patterns can suggest the absence of Arochlors, even though some congeners are 
present in high concentrations." 

As is also noted in the USEPA IRIS file (USEPA 2002) for PCBs, congener analysis is 
important for the assessment of human health risks posed by a site: 
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"Although PCB exposures are often characterized in terms of Arochlors, this 
can be both imprecise and inappropriate. Total PCBs or congener or isomer 
analyses are recommended. " 

This scientific principle is consistent with the recommendations of the NRC for 
conducting PCB analysis. In their discussion of methods of analysis of PCBs, the NRC 

(2001) states: 

"Unfortunately, the environmental weathering of Arochlors modulates mixture 
toxicity (Quensen et al. 1998). As such, carcinogenic risk-assessment guidelines 
recommend the calculation of congener-specific or total PCB data when 
available (EPA 1994c). Congener-specific analyses utilize the direct 
quantification of each unique PCB congener. The result is a precise description 
of PCB profiles, which can highlight physiological, spatial, and temporal 
changes that might not be apparent in Arochlor values ... .lndividual congener 
data provides the most flexibility for supporting environmental management 
decisions, because the congeners provide the raw data that can be analyzed 
numerically or statistically by the environmental manager, case by case, as 
needed .... Congener-specific analysis is recommended for risk assessment 
because of the differences in the toxic potentials of individual congeners in 
technical mixtures. " 

For this reason, samples represented as nondetects for Arochlors will remain suspect 
until AK Steel conducts a detailed review of the existing chromatograms (for those 
samples reported as nondetects) or future confirmation sampling is conducted. It 
should be stressed that this need not be a labor intensive or costly step in the risk 
assessment to review past data sets. In the future, a congener analysis can be conducted 
on every 25-50 samples collected (if AK Steel intends to continue Arochlor analysis) to 
demonstrate that PCB congeners are truly not present in nondetect samples. 
Alternatively, AK Steel could elect to review a statistically representative number of 
chromatograms. 

It should be stressed that a statistical approach (which is sometimes used to adjust 
Arochlor data) should not be used to quantify the congeners present if a reexamination 
of the chromatograms reveals PCB congeners are present. The NRC (200 l) has 
concluded that even statistical manipulation cannot make up for the shortcomings in 
Arochlor data, stating: 

"Despite that, the Arochlor method does not adequately represent the 
concentrations found in weathered environmental samples. The discrepancies in 
the congener composition between the commercial mixture and real-world 
environmental exposures imply that the predictive value of studies based on 
commercial mixtures might be limited with respect to estimating risks from 
environmental exposure." 

In addition to the problem of correctly detern1ining whether nondetect Arochlor data 
truly indicate a total absence of PCBs in a particular sample, the other serious 
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ramification of neglecting to analyze for PCB congeners is that the highly toxic effects 
and carcinogenic potential of dioxin-like PCBs cannot be evaluated or quantified. 
Although only a small group of 12 PCB congeners produce dioxin-like effects, the 
dioxin-like effects are toxicologically identical to dioxin 
(2,3, 7 ,8-tetrachlorodibenzo-p-dioxin [TCDD]) itself, which is highly toxic and is a 
potent carcinogen. Even very low levels of this subgroup can pose a high degree of risk 
because they are orders of magnitude more toxic (or potent) than the non-dioxin-like 
PCBs. For example, based on the cancer slope factors developed by USEPA for human 
health risk assessments, dioxin is 75,000 times more toxic than the most toxic non 
dioxin-like PCB congener (the current cancer slope factor for the most toxic non-dioxin 
PCB is 2.0, compared with 150,000 for dioxin-like PCBs). USEPA PCB risk 
assessment guidance notes the importance of calculating both dioxin-like and 
nondioxin-like human health risks, stating (USEPA 1996): 

"When assessing PCB mixtures, it is important to recognize that both dioxin-like 
and nondioxin-like modes of action contribute to overall PCB toxicity (Safe, 
1994; McFarland and Clarke, 1989; Birnbaum and De Vito, in press). Because 
relatively few PCB congeners are dioxin-like, dioxin equivalence explains only 
part of a PCB mixture's toxicity." 

Human health risks associated with dioxin-like PCB congeners can be significantly 
greater and of much greater health concern than non-dioxin-like PCBs. USEPA 
provides a case example of this in its PCB risk assessment guidance (USEPA 1996), 
which also provides an example of the approach AK Steel should follow to quantify 
human health risks associated with dioxin-like PCBs. This approach is based on 
Toxicity Equivalence Factors (TEQs) which should also be included in the Work Plan. 
USEPA (1996) guidance states: 

"When assessing mixtures of dioxin and related compounds, it is important to 
consider the contribution of dioxin-like PCBs to total dioxin equivalents 
(USEPA, 1994b). TEQsfor dioxin-like PCBs (Ahlborg et al., 1994) can be 
added to those for other dioxin-like compounds. In some situations, PCBs can 
contribute more dioxin-like toxicity than chlorinated dibenzo-p-dioxins and 
dibenzofurans (Schecter et al., 1994; Dewailly et al. I 99 I, 1994 ). The congener 
2,4,5,3',4'-pentachlorobiphenyl, shown to have tumor-promoting activity, is a 
major contributor to total dioxin equivalents in the United States (Patterson et. 
al., 1994) and maritime Quebec (Dewailly et al., 1994)." 

Like USEPA, the NRC committee strongly emphasizes the need for analyzing for PCB 
congeners to calculate risks associated with dioxin-like PCBs, stating: 

"The non- and mono-or/ho-substituted PCBs are of particular concern, because 
these congeners can assume a planar or nearly planar conformation similar to 
that of2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) (Safe 1990; Giesy et al. 
1994a; Metcalfe and Haffner 1995) and have toxic effects similar to TCDD." 
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In summary, by not conducting PCB congener analysis, AK Steel's risk assessment will 
introduce an unacceptable level of uncertainty into the risk estimates. The Work Plan 
should, at minimum, present a procedure to confirm that (1) samples analyzed and 
reported as nondetects for Arochlors are truly absent of any PCB congeners, and (2) 
dioxin-like PCBs are not present in samples reported either as nondetects or confirmed 
Arochlor detections. 

If PCB congeners are detected ( or observed in existing chromatograms) in any 
environmental medium, that information must be included in the AK Steel risk 
assessment. The carcinogenic risks associated with exposure to dioxin-like PCBs must 
also be calculated and added to the risks estimated for the non-dioxin-like PCB 
congeners according to USEPA (1996) guidance. 

Another major flaw in the Work Plan is the over-reliance on the results of the Human 
Use Survey to develop exposure parameters, which will be used to estimate the 
chemical dose (or average daily intake). At best, the Human Use Survey can be 
considered a snapshot of current human activity and may or may not accurately reflect 
current conditions. Furthermore, should only be used to qualitatively evaluate current 
exposure conditions or to estimate the lower end of the range of potential risks. It 
cannot be used to evaluate future exposure conditions in estimating future risks because 
AK Steel has no way to legally enforce that current exposure conditions are maintained 
in perpetuity or at least until PCB levels attenuate to levels that will not pose 
unacceptable risks. Furthermore, the Human Use Survey was conducted while an 
advisory was in place cautioning "UNSAFE WATER, DO NOT SWIM, BATHE, 
DRINK, OR FISH." The results of the survey do not reflect receptor activity patterns in 
the absence of such an advisory, which is contrary to USEPA risk management policy, 
which clearly states: 

"The cumulative site·basdineriskshould·include allmedia·that-the·reasonable 
maximum exposure scenario indicates are appropriate to combine and should 
not assume that institutional controls or fences will account for risk reduction." 

Furthermore, PCBs are highly resistant to natural degradation (particularly the more 
chlorinated PCBs) and will persist for many decades, which could outlast the usefulness 
of the institutional controls (people already appear to ignore the signs) or the ability of 
AK Steel to enforce the institutional controls now in place. For this reason, the results 
of the survey must be considered lower bound estimates of recreational activity 
(including fishing) in and along Dick's Creek and be used to qualify the results of the 
risk assessment under the assumption that institutional controls will not be in place. 
Also, various deficiencies and irregularities were noted in the field notes (Attachment 
B) and in the observation methodology. Additional limitations were identified 
regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 
irregularities, and limitations are summarized below. 
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Ecological Risk Assessment 

3. AK Steel must use congener-specific data in addition to Arochlor and PCB homolog 
data in the ecological risk assessments (ERA) for Dick's Creek. USEPA requires 
congener specific data because the toxicity and risks of individual congeners may be 
greater than that estimated from total PCB concentrations. The June l, 200 l AK Steel 
ERA does not use congener-specific data (ARCADIS 2001). Use of congener-specific 
data is justified and should be included in the revised ERA for Dick's Creek following a 
QA/QC review of the data. 

SPECIFIC COMMENTS 

Section 2, Page 4, Paragraph 2 

1. This paragraph states that RAGS will be followed. As noted above, RAGS provides 
general guidance that is inadequate for risk assessments of complex mixtures and has 
been superseded by specific USEPA risk assessment guidance for PCBs (USEPA 
1996). The PCB risk assessment guidance should be followed closely. 

Section 2.1, Page S, Paragraph 2 

2. Section 2.1 discusses the process of hazard identification to be used in the HHRA. The 
text states that "the complete set of raw analytical data collected under the Sampling 
and Analysis Plan (ARCADIS 2000a) and other sampling events have been compiled in 
the Data Summary Report: Sediment and Surface Water (18 Dec 2000 - 2 Feb 2001) 
(ARCADIS 2001a), Analytical Laboratory Data for Human Health and Ecological 
Risk Assessments (AR CAD IS 200 lb) and Soil and Groundwater Investigation Report 
(ARCADIS 2002) and entered into a database." This description does not clearly 
indicate whether analytical data collected by organizations other than AK Steel and its 
contractors will be included in the database. USEPA, OEPA, and WSU have all 
collected surface water and sediment samples from Dick's Creek since the January 
1998 remediation action (installation of the interceptor trench along Monroe Ditch). 
Section 2.1 should be revised to clearly identify all the organizations who collected 
analytical data that will be considered in the HHRA and ERA. 

Section 2.1.1, Page 6, Paragraph 1 

3. This page indicates that only data collected after 1998 will be used to estimate risks, 
because these data reflect current, post-remediation conditions. The purpose of a risk 
assessment is to determine the lifetime risks and health effects associated with AK 
Steel's uncontrolled release. While it is acceptable to use data that represent current 
conditions in the risk assessment, it is unacceptable to simply ignore pre-1998 PCB 
exposures and pretend no exposures occurred prior to 1998, unless AK Steel can clearly 
demonstrate no exposures actually occurred. If pre-1998 exposures did occur, those 
PCBs would still, for the most part, be sequestered in the body fat, where they will 
remain for many decades. Unless AK Steel can prove no exposure occurred prior to 
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1998, all data from the inception of sampling (where an exposure point concentration 
can be calculated) should be used to reconstruct the chemical dose that is estimated for 
the exposed population associated with AK Steel's PCB release. If post-1998 data are 
exclusively used to estimate risks, it should be clearly noted that those risks only 
represent potential post-remediation risks and not potential risks associated with AK 
Steel's uncontrolled release of PCBs. 

The dose (or average daily intake) estimated in the risk assessment should not be 
underestimated by artificially pretending that exposures did not occur prior to 1998. 
However, risks should not be overestimated by only using data collected prior to 1998. 
Rather, the estimated daily intake should be a weighted average over the period of time a 
representative receptor will reasonably be exposed. For example, lifetime excess cancer 
risks can be estimated by using (l) a weighted average (for the years exposed) or (2) 
simply to estimate a yearly risk (in which the exposure point concentration would be 
calculated based on yearly data and the risks for each year summed over the entire 
exposure duration). For example, if it is assumed that, based on an RME, a lifetime 
exposure for a resident is 30 years, an exposure point concentration could be estimated 
for each year (or alternatively for a time interval in which the concentrations remain 
fairly constant) starting with initial sampling and ending with the current sampling 
results. Total lifetime risks would simply be the sum of risks calculated for each year 
during the 30 year interval. 

To simply assert exposures did not occur prior to 1998 is not only unacceptable for risk 
assessment purposes, but it defies common sense. Pre-1998 data can only be ignored if 
AK Steel can prove no PCB exposure occurred before 1998. If exposure to PCB 
occurred prior to 1998, the levels of PCBs that have accumulated in the body fat of those 
exposed has changed little because the half-life of PCBs in humans is on the order of 
decades. That is, their PCB body burden will remain fairly constant into the future. 

Section 2.1.1, Page 8, Paragraphs 1 and 3 

4. The text in paragraph 3 states that "although PCB congener data collected by Wright 
State University (WSU) have been provided to AK Steel, supporting documentation 
such as laboratory quality assurance/quality control (QA/QC) reports have not been 
provided. Until and unless sufficient information is provided to assure the quality of 
the WSU data, it will not be incorporated into the [human health risk assessment] 
HHRA." As stated above, USEPA is in the process ofcollecting and evaluating 
QA/QC data from WSU researchers. The additional QA/QC data will be provided to 
AK Steel. The additional QNQC data, plus the QNQC data previously submitted to 
AK Steel are sufficient to ensure the quality of the WSU data. Therefore, upon receipt 

.... of the.additional QA/QC data, the revised Work Plan should be further modified to 
clarify that the necessary QA/QC data have been received, are being reviewed, and will 
be incorporated into the HHRA." 

Also, as noted above, WSU congener-specific data (unlike the AK Steel Arochlor data) 
provides precisely the type of PCB congener information required by USEP A (1996) 
risk assessment guidance and recommended by the NRC (2001). With the WSU data, 
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the small set of 12 PCB congeners produce dioxin-like toxic effects, and the risks and 
hazards associated with potential exposure to congeners can be evaluated using the 
congener-specific toxicity equivalent factors (TEF) for the purpose of generating 
estimates of 2,3,7,8-TCDD toxicity equivalents (TEQ). 

Section 2.2.2.2, Page 16, Paragraph 3 

5. Section 2.2.2.2 discusses anglers as one of the receptor groups to be considered in the 
HHRA. The text states that ''fishing in Dick's Creek is expected to be very limited, 
given the proximity of many other more desirable fishing locations ... as well as the 
smalJ size of Dick's Creek and limited availability of sport fish in Dick's Creek." As 
discussed in Specific Comment 5, various lines of evidence exist supporting the 
conclusion that Dick's Creek supports sufficient standing fish mass and is fished 
frequently enough to be considered a recreational fishery. Therefore, Section 2.2.2.2 
should be revised to remove the characterization of fishing in Dick's Creek as 
"expected to be very limited" and to instead note that sufficient evidence exists to 
consider Dick's Creek as a recreational fishery. 

Section 2.2.5.5, Pages 25 and 26, Paragraphs 3 and 0 

6. Section 2.2.5.5 discusses the receptor- and exposure pathway-specific exposure 
frequency (EF) values that will be used in the HHRA. These ER values are based 
primarily on the results of the Human Use Survey (Appendix B). Therefore, the EF 
values presented in Section 2.2.5.5 should be revised based on the general comments 
above regarding limitations in the results and interpretations presented in the Human 
Use Survey. The survey results must be interpreted and applied only in a qualitative 
manner. The Human Use Survey contained certain limitations, including: (1) the 
survey was conducted while a health advisory was in place and, therefore, does not 
accurately reflect baseline conditions; the results of the survey must be considered as 
lower-bound estimates of recreational activity (including fishing) in and along Dick's 
Creek; (2) potential under- or inaccurate reporting of field observations; (3) deficiencies 
and irregularities in observation methodology; and (4) potential underestimation of the 
extent of Jong-term recreational activities at Dick's Creek. 

Also, on page 26, it is stated that "all of these frequencies wilJ be divided among 
exposure units, also based on observations from the Human Use Survey (Appendix B)." 
However, there is no discussion of how the EF values will be "divided among the 
exposure units" or how risks for each exposure unit (area) will be estimated in 
calculating total exposures, hazards, and risks. Risks for each exposure unit should be 
estimated assuming repeated exposure by the same individuals. For example, the area 
by the tire swing by the Amanda school would be attractive to receptors who would 
likely return frequently to the same spot. The same holds true for anglers who may find 
a favorite spot along Dick's Creek. 
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Section 2.2.5.8, Pages 28 through 32 

7. Section 2.2.5.8 discusses the basis for the central tendency and high end (RME fish 
ingestion rates of 4.71 and 5.25 grams per day (glday), respectively, that will be used in 
the HHRA. These fish ingestion rates "reflect the mean and 90 percent UCL of daily 
average per capita estimates of freshwater and estuarine finfish, and shellfish ingestion 
rates for the general population, based on Jacobs, Kan, et al.'s (1998) analysis of the 
1989, 1990, and 1991 Continuing Survey of Food Intake by Individuals (CSFII) 
(USDA, 1989-1991)." In contrast, USEPA recommends use of mean and 95th 
percentile fish ingestion rates of 8 glday and 25 glday for recreational freshwater sport 
anglers under CTE and RME conditions, respectively. These proposed fish ingestion 
rates must be interpreted (1) in terms of the annual amount of fish assumed to be 
consumed by receptors; (2) in terms of the frequency with which anglers fish in Dick's 
Creek; and (3) in light of the FI value of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from 
consumption of fish caught from Dick's Creek based on the assumption that an adult 
consumes only about 96 grams of fish per year under RME conditions (5.25 glday x 0.05 
x 365 days/year). This amount is approximately 64 percent of one complete serving of 
fish, assuming a 150-gram serving size (USEPA, 1997). On the other hand, EPA's 
recommended RME fish ingestion rate of 25 g/day corresponds to about three fish 
servings per year (25 g/day x 0.05 x 365 = 456 grams), assuming a 150-gram serving 
size. Assuming that two 3.5-ounce fillets are obtained from each fish caught, an angler 
would be required to catch and consume only about 2.5 fish each year to fulfill this 
annual fish consumption estimate. While other, more productive fish locations are 
available to local anglers, the assumption proposed in the revised Work Plan that a 
receptor consumes only about one 3.5-ounce fillet (about 99 grams) per year from a fish 
caught in Dicks Creek is unconservative, insufficiently protective of health, and 
inconsistent with RME conditions as defined by USEPA (1989; 1995). As discussed 
below, Dick's Creek is certainly fished frequently to support the recreational angler 
ingestion rate. 

The Human Use Survey presented in Appendix B notes that only a single angler was 
observed fishing in Dick's Creek during the specified monitoring periods. Based on this 
single observation, an estimate of 13 fishing visits to Dicks Creek was extrapolated for 
the entire year. While this result is consistent with the survey protocol, the results of the 
survey do not reflect activity patterns in an along Dick's Creek in the absence of a health 
advisory. Furthermore, a variety of problems were identified with the field notes 
associated with the Human Use Survey and with the observation methodology. These 
problems are discussed in detail in General Comment 2, and include ( 1) the fact that 
because the Human Use Survey was conducted while a health advisory was in place and, 
therefore, does not accurately reflect baseline conditions, the results of the survey must 
be considered as lower-bound estimates of recreational activity (including fishing) in and 
along Dick's Creek; (2) transcription errors in field notes; (3) deficiencies and 
irregularities in the field notes; (4) limitations associated with single observation 
locations; and (5) limitation in ability to identify repeat recreators at Dick's Creek. 
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In general, the Human Use Survey results must be interpreted and applied conservatively 
in order to account for potential limitations in observation methodology, inaccurate 
reporting of field observations, and the fact that the survey was conducted while a fish 
advisory was in place (and, therefore, the survey results do not affect the number of 
angler visits to Dick's Creek in the absence of such an advisory). Consistent with this 
general conclusions, the observation of two anglers in Dicks Creek at times outside the 
specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to USEPA General Comment 1, "there was no systematic attempt to 
collect such 'extra' counts in AK Steel's Human Use Survey." Nevertheless, twice as 
many anglers were observed outside of the specified monitoring period (but on the same 
day) as were observed during the specified monitoring periods. It is possible that the 
anglers observed outside of the specified monitoring periods were actually present 
during the specified monitoring periods but were not observed because of observation 
methodology limitations. Because (1) the fish ingestion exposure pathway is the most 
important pathway considered in the ID-IRA; (2) potential limitations in observation 
methodology and inaccurate reporting of field observations; and (3) of the fact that the 
survey results do not reflect fishing frequency in Dick's Creek in the absence of a fish 
advisory, the two additional angler observations should be interpreted as supporting the 
conclusion that there may be greater than 13 and up to 74 (or more) angler visits to 
Dick's Creek each year. 

As noted in AK Steel's response to General Comment 1, EPA's recommended 
recreational angler fish ingestion rates are based on "active recreational populations with 
access to multiple water bodies including high-quality destination fisheries." In support 
of its proposal for an FI value of 0.05, AK Steel notes in its response to EPA' s Specific 
Comment 10, "several desirable fishing locations are located in or near Middletown 
(e.g., the Great Miami River, Smith Park Pond, Lake Monroe, Triangle Fishing Lake, 
[and] Stoney Meadows Fishing Lake)." Clearly, sufficient fishing spots are available to 
support recreational fishing in and around Middletown. 

AK Steel also argues that, because the State of Ohio has a fish consumption advisory in 
place for Dick's Creek, to "characterize this shallow, channelized, intermittent body of 
water with an existing institutional control in place as a recreational fishery, and 
localized in an industrial urban setting, would be beyond the bounds of reasonableness 
called for in USEPA's land use guidance in establishing exposure scenarios" (USEPA 
1995). This statement is misleading and incorrect. 

The fish consumption advisory, which has been put in place due to the documented 
levels of PCBs in fish in Dick's Creek, is irrelevant in the determination of whether 
Dick's Creek should be assumed to be a recreational fishery or whether anglers will 
continue to eat their catch. The determination of whether Dick's Creek represents a 
recreational fishery must be based on two primary factors: (1) the presence of sufficient 
fish biomass to support recreational fishing; and (2) evidence that the Creek is fished on 
a somewhat regular basis. As noted below, both these criteria have been met for Dick's 
Creek; therefore, Dick's Creek must be considered a recreational fishery. 

20 

Af.<5 043137 



First, the presence of sufficient fish biomass in Dick's Creek to support recreational 
fishing at the recommended RME fish ingestion and Fl values (25 g/day and 0.05, 
respectively) can be demonstrated by comparing the amount of fish that would be 
necessary for an angler to sustain the recommended recreational fish ingestion rate to the 
available fish biomass in Dick's Creek. The first step is to determine the theoretical 
mass of fish caught in Dick's Creek consumed by a recreational angler in 1 year. As 
specified above, USEPA recommends a fish ingestion rate of 25 g/day and a Fl value of 
0.05. Based on these assumptions, the theoretical mass of fish caught in Dick's Creek 
and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x IE-03 (kilogram [kg]/g) = 0.46 kg/year 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's 
body weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted 
by AK Steel [ARCADIS 200lcl), then the theoretical mass of fish caught by a 
recreational angler in order to generate the 0.46 kg/year of consumed fish can be 
calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) = 1.53 kg/year 

The U.S. Census estimates that a family consists of, on average, 2.38 people (REF). 
Therefore, the mass offish required from Dick's Creek to feed the family of a 
recreational angler can be estimated as follows: 

(1.53 kg/year x 2.38 person/family) = 3.64 kg/family 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's 
Creek can be estimated at about 9,259 kg (ARCADIS 2001). The mass offish caught 
from Dick's Creek by a single recreational angler family is about 2,500 times lower than 
this standing mass estimate. Clearly, sufficient standing mass exists in Dick's Creek to 
support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is 
regularly fished. First, OEPA personnel have observed individuals fishing in Dick's 
Creek. (Note: current OEPA staff observed individuals fishing in Dick's Creek while 
they were working at WSU, and USEPA and OEPA personnel have observed other 
evidence of fishing, such as the presence of bait boxes and used fishing line, on a 
recurring basis). Also, fishing in Dick's Creek has been reported in several newspaper 
articles. Also, the Human Use Survey prepared for AK Steel by ARCADIS estimated 
that there are about 13 angler visits to Dick's Creek each year. As discussed in detail 
below, in developing this estimate, the survey results were not interpreted in a 
sufficiently conservative manner. The presence of two additional anglers at Dick's 
Creek who were identified fishing at particular reaches of Dick's Creek on a specified 
survey date, but outside the reach-specific monitoring period, should have been 
considered in developing the estimate of the annual number of Dick's Creek fishing 
visits in order to account for (1) potential under- or inaccurate reporting of field 
observations; and (2) deficiencies and irregularities in observation methodology. Also, 

21 

Al<5 043138 



the Human Use Survey was comp/eted while a fish advisory is in place for Dick's Creek. 
Therefore, the results of the survet do not accurately reflect the use of Dick's Creek as a 
recreational fishery in the absence1of such an advisory. It is reasonable to assume that 
Dick's Creek will be fished more frequently in the absence of a fish advisory. 

I 
For these reasons, Section 2.2.5.8 lshould be revised to present recreational fish ingestion 
rates of 25 and 8 g/day under RME and CTE conditions, respectively, for use in the 
HHRA. Use of the recreational fihh ingestion rates is consistent with evidence of fishing 
in Dick's Creek, a conservative in/terpretation of the results of the Human Use Survey, 
and evidence of recreational fishing in the area surrounding Middletown, Ohio. Section 
2.2.5.8 should also be revised to r~move the statement "to characterize this shallow, 
channelized, intermittent body of f.vater with an existing institutional control in place as a 
recreational fishery, and localize~in an industrial urban setting, would be beyond the 
bounds of reasonableness called f~r in USEPA' s land use guidance in establishing 
exposure scenarios." · 

Section 2.4, Page 46, Paragraph 2 

8. Section 2.4 presents the propose~ methodology for characterizing risks to human 
health. The Work Plan states th4t, in addition to calculating individual cancer risks, 
USEPA guidance "recommends presentation of population cancer risks" (USEPA 
1995). While this statement is ttj.ie, this same USEPA guidance provides no details 
regarding the interpretation or ri4k management decision-making tools for the results. 
Therefore, Section 2.4 should beirevised to (1) discuss the paucity ofUSEPA guidance 
regarding interpretation of popul~tion risks; and (2) clarify that EPA's risk range (as 
discussed in Section 2.4) applieslonly to individual cancer risks and cannot be used to 
interpret population risks. I 

i 
Section 3.2.3, Page 64, Paragraph 1 I 
9. The fish tissue data in Figure 1 iMicate substantially different PCB levels between 

rough (bottom-feeding) fish and game and pan fish; The text-states·thatthe ERA is 
evaluating population level effetjts. Therefore, the risks to rough, game, and pan fish 
communities should be evaluate~ separately unless there is sufficient data for each fish 
population. i 

l 
Section 3.3.2.2, Pages 80 and 81, Paragilaphs 2 and 1 

I 
10. The text discusses the methodol~gy that will be followed for characterizing the toxicity 

of PCBs to fish. The text in par.graph 2 on Page 80 states: 
I 

"For fish containing a tot~/ PCB concentration below the NOAEL, adverse effects 
will be considered unlike/)', whereas adverse effects on reproduction will be 
considered possible for fish containing total PCB levels in excess of the LOAEL. 
The likelihood of adverse <tffects is uncertain at PCB levels between the NOAEL 
and the LOAEL." , 
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AK Steel's response to USEPA ~pecific Comment 20 (see Appendix A) states that the 
NOAEL value will be consistent ~ith the data cited by USEPA in Specific Comment 
20, which indicated an NOAEL Jr l.9 mg/kg. However, in the June !, 2001 AK Steel 
ERA, this NOAEL is not used, ai\d instead only a LOAEL of 25 mg/kg PCB is used to 
assess the risks of PCBs to fish. /rhe stated NOAEL should be incorporated into the 
revised ERA for Dick's Creek, f~llowing a review of the derivation of this value. In 
addition to a body residue approach, risks to aquatic life should also be assessed using 
surface water concentrations of RCBs. 

i 

AppendixB 
I 

11. Appendix B p.resents the results t the Human Use Survey conducted by ARCADIS. 
Because the Human Use Survey as conducted while an advisory was in place 
cautioning "UNSAFE WATER, 0 NOT SWIM, BATHE, DRINK, OR FISH," the 
results of the survey do not refleqt receptor activity patterns in the absence of such an 
advisory. As noted above, the ri~k assessment is intended to characterize potential risks 
and hazards to human receptors t' nder baseline conditions. It is inappropriate to 
consider the placement of a heal advisory resulting from the very contamination under 
investigation in the risk assessm nt to represent baseline conditions. Therefore, the 
results of the survey must be con;sidered lower-bound estimates of recreational activity 
(including fishing) in and along pick's Creek. 

Also, various deficiencies and irrlgularities were noted in the field notes and in the 
observation methodology. Addittnal limitations were identified regarding the ability to 
identify repeat receptors at Dickj Creek. These deficiencies, irregularities, and 
limitations are summarized belol 

Deficiencies and Irregularities iln Field Notes 

i 
Various problems were identifie~in the field notes (Attachment B). In several instances, 
pages in the field notes (particullly some of the earlier entries) are undated. For 
example, pages 12 and 13 of the ·eld notes are unlabeled and undated. Therefore, the 
results presented on these pages annot be verified. In other cases (for example, see 
undated page 14), the author ofttje field notes is not identified. In another example, on 
undated page 13, the notes refer tb "Section 8." The Human Use Survey as designed by 

' ARCADIS does not include a Se{tion 8. 

i 
Altogether, these field note irreg larities suggest that specific field results cannot be 
accurately assigned to either a pa icular date or to a particular reach or section of the 
field survey. In addition, these i egularities, considered along with the deficiencies and 
irregularities in the observation ethodology and ability to identify repeat visitors (as 
described below), raise serious c ncems regarding the accuracy and completeness of the 
survey results as a whole, as sumjnarized below: 

' ! 
• Specific field results ca~not be accurately assigned to either a particular date or 

a particular reach or secfion of the field survey. 

' 
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! 
• Deficiencies and irregul,bties in field notes undermine the validity and 

interpretation of survey 1ata. 
• Survey results must be iQterpreted and applied conservatively in order to 

account for potential un4er- or inaccurate reporting of field observations. For 
example, the receptor-sijecific exposure frequencies may need to be increased 
in order to account for p(,tential recording error. 

I 

I 
Deficiencies and Irregularities ih Observation Methodology 

I 
Limitations Associated with Sihgle Observation Locations. Section 3.1 of Appendix 
B (see page 4) describes the sev+ reaches (referred to as sections in the field notes 
[Attachment Bl) and either iden~,~ies an point or location from which observations were 
made. For some reaches (1, 2, 31 5, and 6), a specific observation point is identified. 
However, for reaches 4 and 7, thf text states that "observations were made from trails 
along the creek in this area." El~ewhere in the report (Section 3.2, page 6), the text 
states "if the entire reach could :ti be viewed from the observation point, the observers 
walked as much of the length of fhe reach as was accessible within the 30-minute 
observation period." i 

Based on the distinction drawn inJthe descriptions of each reach and the reach-specific 
observation locations, there appeiµ-s to have been a belief that all of reaches l, 2, 3, 5, 
and 6 could be reasonably observ~d from a single observation point. However, visibility 
problems associated with reaches! l, 2, 3, and 5, in particular, make it very difficult, if 
not impossible, to observe the entlire extent of these reaches from a single vantage point. 
For example, reaches l and 2 arei' bout 1.1 and 1.35 miles in length, respectively. The 
identified observation points for ese reaches are located at bends in the creek. Both the 
significant length and the bend o Dick's Creek in these reaches (see Figure 3-1 in 
Appendix B) would prevent accurate observation of these reaches from a single vantage 
point. Similarly, heavyvegetatiof in the-portion of reach·3 ·west of the B.S·.-Geological 
Survey (USGS) station and particplarly along the east end of reach 5 make accurate 
observations along the entire lenijth of these reaches difficult from the identified 
observation points. I 

The known difficulties with obse~ing entire reaches from a single vantage point would 
appear to have required that thes reaches be walked on every occasion. However, the 
field notes (Attachment B) either rovide conflicting information (for example, on the 
first page [undated and unnumbe ed] of the field notes at 1410 (2: 10 p.m.), the notes 
indicate that the observers are "w !king along Dick's Creek on path" in Section 2. 
However, elsewhere in the field otes (see page 19, dated July 16, 2001) the notes 
merely state "1856 [6:56 p.m.] sx'rt Section 2" and "1926 [7:26 p.m.] end Section 2." 
Throughout the field notes, obse ations of other reaches are recorded in a similar 
fashion - "start/begin reach/stret x ... end/finish reach/stretch x." In other words, no 
documentation is provided that pkticular creek reaches were walked as required by the 
survey methodology to ensure th4t recreational activities along the creek were accurately 
recorded. · 
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j 

The potential lack of accurate obs4rvations is of particular concern for conclusions. 
regarding reaches 1, 2, and 3. USµPA and personnel observed an empty bait container 
just west of the railroad bridge ne:jr the east end of reach 3. Similarly, USEP A and 
OEPA personnel observed bait bokes on the bank and fishing line with a lure in the trees 

' just west of the USGS station in r9ach 3. Also, USEPA and researchers from WSU have 
observed evidence of recreational !activity (e.g., all-terrain vehicle [ATV] tracks) and 
have noted congregations of indivfduals (primarily adolescents) beneath the same 
railroad bridge near the confluence of Monroe Ditch and Dick's Creek. 

I 
Therefore, because of (I) the pote~tial for under-reporting of recreational activities 
related to not walking the length df particular reaches or inaccurate or incomplete 

' recording or results; (2) the know* and documented use of reaches other than reaches 4 
and 5 for recreational purposes; a~' d (3) the established fact that the highest contaminant 
concentrations (in reaches 2 and would be excluded as proposed by AK Steel, it is 
imperative that the results of the uman Use Survey be conservatively interpreted and 
used in the HHRA. i 
Limitations in Ability to Identi4 Repeat Recreators at Dick's Creek. The Human 
Use Survey was conducted using ll variety of different two-person observation teams 
(based on names listed in the field notes [Attachment BJ). As stated in the text, "in an 
effort to avoid raising the suspicidn of people using Dick's Creek, no photographs were 
taken." Instead, individuals werejidentified according to very limited information such 
as sex and hair color. Based on t~ese severe limitations, the survey' s ability to identify 
repeat visitors to Dick's Creek is yery limited. Therefore, assertions that only limited 
repeat visitors were noted should ~e removed from the text and ignored in interpreting 
and using the survey results. i 

I 
Potential Underestimation of E~tent of Recreational Activities at Dick's Creek. The 
Human Use Survey included on~one month (September) when school was in session at 
Amanda School. USEPA, OEP and WSU personnel have observed activity along and 
in Dick's Creek by students after chool hours in the springtime. Not including at least a 
portion of the spring during whic~ school is in session, coupled with the use of a random 
survey technique to quantify the tj:equency of such a non-random event is expected to 
undercount recreational use of Dif k's Creek, particularly in or near reach 5. 

The results of the Human Use Su~ey should be conservatively interpreted and the 
conclusions revised to address th4 study limitations discussed above and the fact that the 
survey was conducted while an aqlvisory was in place cautioning "UNSAFE WATER, 
DO NOT SWIM, BATHE, DRINjK, OR FISH.-" ·Therefore, the-results-of the sum~y do 
not reflect receptor activity patteTs in the absence of such an advisory. At a minimum, 
the survey results should be considered lower-bound estimates of recreational activity 
(including fishing) in and along I)ick's Creek. 

I 

25 

AK5 043142 



I 
III JULY 10, 2001 ADDENDUM 1 lro THE ECOLOGICAL RISK ASSESSMENT 

FOR DICK'S CREEK, PCBS ij- SURFACE VERSUS SUBSURFACE 
SEDIMENTS 

PREPARED BY: 

OBJECTIVE 

i 
Dr. Mace Barron) PhD, ASE Inc. 

I 
I 

i 
Dr. Mace Barron, an expert in ecotoxicol~y and ecological risk assessment, provided review 
and comments for the US EPA on Addendftm 1 to the Ecoloigcal Risk Assessment for Dick's 
Creek, PCBs in Surface versus Subsuifac1Sediments, AK Steel, Middletown, Ohio, prepared by 
ARCADIS Geraughty & Miller. This revie focused on evaluating the methodology and 
assumptions used by ARCADIS, and iden "fying major flaws. As part of this task, the June 1, 
2001, Ecological Risk Assessment for Dicks Creek prepared by Arcadis G&M, Inc for was also 
reviewed. ! 

BAS<SFORREVIEW . 

Aqua!Qual. 2001. Ecological Risk Assessment of Dicks Creek, Middletown, Ohio. AquaQual 
Services, Inc. Prepared for Tetra Tech A¢il 30. 

I 

I 
ARCADIS Geraghty & Miller, Inc. (ARCADIS). 2001. Addendum 5 to the Human Health Risk 
Assessment: Validation of Assumptions ~elated to Fish Consumption. Prepared for Frost Brown 
Todd, LLC (counsel for AK Steel), by A~CADIS, Cleveland, Ohio. November 16. 

MacDonald D. D., Ingersoll, C. G., and ~erger, T. 2000. Development and Evaluation of 
Consensus-Based Sediment Quality Guid lines for Freshwater Ecosystems. Arch. Environ. 
Contam. Toxicol. 39:20-31 

I 
NOAA 1999. Screening Quick Referenct Tables. 

I 
Sample, B. E., Opresko, D. M., and Suter [I, G. W. 1996. Toxicological Benchmarks for 
Wildlife: 1996 revision. Oak Ridge Natidnal Laboratory. ES/ER/I'M-86/R3. 
http://www.hsrd.ornl.gov/ecorisk/reports.~tml 

Suter, G. W. II. 1996. Toxicological Benllhmarks for Screening Contaminants of Potential 
Concern for Effects on Freshwater Biota. Environ. Toxicol. Chem. 15: 1232-1241. 

USEPA 1997. Ecological Risk Assessm nt Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments EPA 540-R-97-006. US Environmental Protection 
Agency, Edison, NJ. I 

i 
USEPA 1998. Guidelines for Ecological!Risk Assessment. EPN630/R-95/002F. US 
Environmental Protection Agency, Washibgton, DC. 
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USEPA 200 l. The Role of Screening-Lefel Risk Assessments and Refining Contaminants of 
Concern in Baseline Ecological Risk Asse$sments. ECO Update. EPA 540/F-01/014. US 
Environmental Protection Agency, Office ~f Solid Waste and Emergency Response. June 2001. 

! 
USEPA 2001. Ecological Risk Assessmeht at Superfund and RCRA Corrective Action Sites. 
ECO UPDATE. Interim Bulletin Number!13. US Environmental Protection Agency, Office of 
Solid Waste and Emergency Response. Ftjbruary. 

i 

I 
GENERAL COMMENTS 

I. 

2. 

3. 

! 
In Addendum I, AK Steel perfoted a re-analysis of PCB risks by excluding all data 
from samples collected at depths greater than 6 inches (e.g., samples collected at a 
depth interval of Oto 12 were ex luded). On Page 2, AK Steel suggests that subsurface 
PCBs contributed a high proportjon of PCBs detected in site sediments, and were not 
representative of wildlife exposures. It is unclear if the data exclusion process 
eliminated data for areas of the s\te that are important in determining exposure and 
risks. For example, the spatial 4tent and degree of PCB contamination may be 
underestimated if the only data f~r a specific location is excluded. AK Steel has not 
provided adequate information t~ determine if the data exclusion procedure was 
adequate and appropriate. Befotj: USEPA can determine the adequacy of this data 
exclusion process, AK Steel mu~t provide a map that shows the locations of both 
included and excluded samples O,,.g, using different symbols). The map should be of 
sufficient scale and quality to allpw evaluation of individual sample locations. A table 
should be provided that includesla comparison of sample data by river mile (e.g., 
included data in one column; exqluded data in a separate column). 

' 
In addition to demonstrating the!dequacy of the data exclusion procedure, all available 
information should be used in as essing risks of contaminants at the site. This includes 
data collected by WSU (AqualQ al 2001), OEPA, and AK Steel. 

I 
A general deficiency in the AK {tee] ecological risk assessment (ERA) and in the 
Addendum 1 re-analysis is the l~ck of consideration for the potential resuspension of 
buried PCBs (ARCADIS 2001).1 From the June 5, 2002 site visit performed by USEPA 
and_ its contractors, it appears th~t Dick'sC:reek is subject to high flows and substantial 
sediment movement (as md1catef1 by the width of the flood plam and the vemcaf-extent 
of debris on flood plain vegetatifn). This suggests the potential for resuspension of 
PCBs. The ERA for Dick's Creek should consider, at least qualitatively, the risks of 
resuspended PCBs. I 

In general, the toxicity benchmJks used by AK Steel to assess risks of PCBs are too 
high. For example, AK Steel usps benthic invertebrate benchmarks of 1.8 to 5.7 mg/kg. 
The consensus probable effect c~ncentration for PCBs in sediment is 0.676 mg/kg 
(MacDonald D. D., Ingersoll, C.I G., and Berger, T. 2000). AK Steel should clarify why 
the effects benchmark varies by ~ediment location (e.g., Table 3), and a lower sediment 
toxicity benchmark should be u~ed in the ERA. Also, risks to aquatic life should be 

I 
I 

I 

27 

/.11{5 043144 



I 
assessed using surface water condentrations and water quality criteria, in addition to a 

tissue residue analysis. l 
i 
I 

I 
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A 1613 
MIT FOR TISSUE SAMPLES 

### 

Axys Method: 

Analysis Type: 

Instrument Type: 
Matrix Spiked: 

Ax:fS Work Group: 

DX-T-1613Ner.4 

DIOXINS/FURANS 1613B 
High Resolution GC/MS - Micromass Ultima 

TISSUE 

WG5328 

MDL Protocol: Federal Register 40 CFR Part 136, Appendix B, October 26, 1984; no iteration. 

MDL 1 DATA FILE DX22_062 S:6 SAMPLE ID: WG5328-103 SPM ANALYSIS DATE 19/Feb/2002 

MDL 2 DATA FILE DX22_062 S:7 SAMPLE ID: WG5328-104 SPM ANALYSIS DATE 19/Feb/2002 

MDL 3 DATA FILE DX22_062 S:8 SAMPLE ID: WG5328-105 SPM ANALYSIS DATE 19/Feb/2002 

MDL 4 DATA FILE DX22_062 S:9 SAMPLE ID: WG5328-106 SPM ANALYSIS DATE 19/Feb/2002 

MDL 5 DATA FILE DX22_062 S:10 SAMPLE ID: WG5328-107 SPM ANALYSIS DATE 19/Feb/2002 

MDL 6 DATA FILE DX22_062 S:11 SAMPLE ID: WG5328-108 SPM ANALYSIS DATE 19/Feb/2002 

MDL 7 DATA FILE DX22_062 S:12 SAMPLE ID: WG5328-109 SPM ANALYSIS DATE 19/Feb/2002 

MDL 8 DATA FILE DX22_062 S:19 SAMPLE ID: WG5328-110 SPM ANALYSIS DATE 20/Feb/2002 

MDL 9 DATA FILE DX22_062 S:20 SAMPLE ID: WG5328-111 SPM ANALYSIS DATE 20/Feb/2002 

Spiking Level No. of Standard 
Method Detection 

Analyte Mean (pg/g) Student's I-Value Limit 
(pg/g) Observations Deviation (pg/g) 

2,3,7,8-TCDD 0.09 9 0.09 0.010 2.896 0.03 

1,2,3,7,8-PeCDD 0.40 9 0.39 0.017 2.896 0.05 

1,2,3,4,7,8-HxCDD 0.40 9 0.39 0.014 . 2.896 0.04 

1,2,3,6,7,B·HxCDD 0.40 9 0.39 0.030 2.896 0.09 

1,2,3,7 ,8,9-HxCDD 0.43 9 0.39 0.021 2.896 0.06 

~ 





1,2,3,4,6, 7,8-Hi>_CDD 0.40 9 0.44 0.039 2.896 0.11 

OCDD 0.80 9 0.93 0.138 2.896 0.40 

2,3,7,8-TCDF 0.13 9 0.11 0.007 2.896 0.02 

1,2,3,7,8-PeCDF 0.40 9 0.40 0.015 2.896 0.04 

2,3,4,7,8-PeCDF 0.44 9 0.41 0.026 2.896 0.07 

1,2,3,4, 7,8-HxCDF 0.42 9 0.36 0.011 2.896 0.03 

1,2,3,6, 7,8-HxCDF 0.40 9 0.40 0.013 2.896 0.04 

1,2,3, 7,8,9-HxCDF 0.40 9 0.38 0.013 2.896 0.04 

213A,6, 7,8~HxCDF 0.40 9 0.39 0.013 2.896 0.04 

1,2,3,4,6,7 ,8-HpCDF 0.40 9 0.42 0.024 2.896 0.07 

1,2,3,4,7,8,9-HpCDF 0.40 9 0.39 0.016 2.896 0.05 

OCDF 0.92 9 0.81 0.041 2.896 0.12 





AXYS Analytical Services ltd. 

ethod 1668A - PCB Congeners 
tion Limit Study For Tissue Sample 

October 2001 

AXYS Method: CL-1668A Rev.3 

Analysis Type: PCB 
Instrument Type: Micromass Ultima High Resolution GC/MS 

Matrix Spiked: TISSUE 

AXYS Work Group: WG4548 
MDL Protocol: Federal Register 40 CFR Part 136, Appendix B, October 26, 1984; no iteration. 

MDL 1 Data Filename: PB11_196B S:8 Sample ID WG4548-103 i 

MDL 2 Data Filename: PB11_196B S:9 Sample ID WG4548-104 i 

MDL 3 Data Filename: PB11_196B S:10 Sample ID WG4548-106 i 

MDL 4 Data Filename: PB11_196C S:5 Sample ID WG4548-107 i 2 

MDL 5 Data Filename: PB11_196C S:6 Sample ID WG4548-108 i 2 

MDL 6 Data Filename: PB11_196C S:7 Sample ID WG4548-109 i 2 

MDL 7 Data Filename: PB11_196C S:8 Sample ID WG4548-110 i 

MDL 8 Data Filename: PB11_196C S:9 Sample ID WG4548-111 i 

PCB Congener IUPAC # I I 
NUMBER OF 

I Mean (pg/g) I OBSERVATIONS 
Spiking Level (pglg) 

CL1-PCB-1 2.0 8 2.17 

CL1-PCB-2 2.0 8 2.13 

CL1-PCB-3 2.0 8 2.04 

CL2-PCB-4 2.0 8 2.46 

CL2-PCB-5 2.0 8 · 1.87 

CL2-PCB-6 2.0 8 2.15 

Analysis Date: 

Analysis Date: 

Analysis Date: 
Analysis Dale: 
Analysis Date: 

Analysis Date: 

Analysis Date: 

Analysis Date: 

Standard I Student's 
Deviation t-Value 

0.07 2.998 

0.06 2.998 
0.09 2.998 

0.24 2.998 

0.08 2.998 

0.12 2.998 
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10/0ct/2001 

1 O/Oct/2001 

1 O/Oct/2001 

1 O/Oct/2001 

1 O/Oct/2001 

1 O/Oct/2001 

11/0ct/2001 

11/0ct/2001 

Method Detectio 
Limit {pg/g) 

0.22 

0.19 
0.27 

0.71 
0.24 

0.36 





Cl2-PCB-7 2.0 8 1.89 0.13 2.998 

Cl2-PCB-8 2.0 8 2.42 0.18 2.998 

Cl2-PCB-9 2.0 8 1.84 0.09 2.998 

Cl2-PCB-10 2.0 8 1.61 0.16 2.998 

Cl2-PCB-11 2.0 8 3.56 0.79 2.998 

Cl2-PCB-12113 4.0 8 4.44 0.18 2.998 

Cl2-PCB-14 2.0 8 2.08 0.11 2.998 

Cl2-PCB-15 2.0 8 2.44 0.07 2.998 

Cl3-PCB-16 2.0 8 1.95 0.16 2.998 

Cl3-PCB-17 2.0 8 2.00 0.13 2.998 

Cl3-PCB-19 2.0 8 2.25 0.13 2.998 

Cl3-PCB-21/33 4.0 8 4.32 0.22 2.998 

Cl3-PCB-22 2.0 8 2.41 0.14 2.998 

Cl3-PCB-23 2.0 8 1.90 0.13 2.998 

Cl3-PCB-24 2.0 8 1.71 0.17 2.998 

Cl3-PCB-25 2.0 8 2.21 0.11 2.998 

Cl3-PCB-26/29 4.0 8 4.05 0.31 2.998 

Cl3-PCB-27 2.0 8 1.81 0.13 2.998 

Cl3-PCB-28/20 4.0 8 4.68 0.41 2.998 

Cl3-PCB-30/18 4.0 8 3.85 0.29 2.998 

CL3-PCB-31 2.0 8 2.52 0.21 2.998 

Cl3-PCB-32 2.0 8 2.03 0.14 2.998 

Cl3-PCB-34 2.0 8 1.98 0.11 2.998 

Cl3-PCB-35 2.0 8 2.42 0.08 2.998 

Cl3-PCB-36 2.0 8 2.20 0.13 2.998 

Cl3-PCB-37 2.0 8 2.22 0.15 2.998 

Cl3-PCB-38 2.0 8 2.29 0.10 2.998 

Cl3-PCB-39 2.0 8 2.25 0.13 2.998 

Cl4-PCB-41140/71 12.0 8 11.7 0.33 2.998 

Cl4-PCB-42 4.0 8 3.97 0.21 2.998 

Cl4-PCB-43 4.0 8 3.47 0.26 2.998 

Cl4-PCB-44/47/65 12.0 8 11.6 0.83 2.998 

Cl4-PCB-45/51 8.0 8 6.86 0.40 2.998 

CL4-PCB-46 4.0 8 3.48 0.17 2.998 

Cl4-PCB-48 4.0 8 3.71 0.28 2.998 

Cl4-PCB-50/53 8.0 8 6.62 0.40 2.998 

Cl4-PCB-52 4.0 8 3.89 0.27 2.998 

Cl4-PCB-54 4.0 8 4.17 0.15 2.998 





0.39 
0.53 
0.26 
0.49 
2.37 
0.55 
0.32 
0.21 
0.47 
0.38 
0.40 
0.65 
0.43 
0.40 
0.51 
0.31 
0.93 
0.39 
1.23 
0.86 
0.62 
0.41 
0.32 
0.24 
0.40 
0.46 
0.30 
0.39 
1.00 
0.62 
0.77 
2.48 
1.21 
0.52 
0.83 
1.21 
0.82 
0.44 





CL4-PCB-55 4.0 8 4.12 0.16 2.998 

CL4-PCB-56 4.0 8 4.31 0.12 2.998 

CL4-PCB-57 4.0 8 3.76 0.17 2.998 

TABLE 1 (Continued) 

PCB Congener IUPAC # 
NUMBER OF Mean (pg/g) Standard Student's 

OBSERVATIONS Deviation t-Value 
Spiking Level (pg/g) 

CL4-PCB-58 4.0 8 3.75 0.20 2.998 

CL4-PCB-59/62/75 12.0 8 10.9 0.37 2.998 

CL4-PCB-60 4.0 8 4.18 0.10 2.998 

CL4-PCB-61/70/74/76 16.0 8 16.3 0.42 2.998 

CL4-PCB-63 4.0 8 3.96 0.19 2.998 

Cl4-PCB-64 4.0 8 3.98 0.17 2.998 

CL4-PCB-66 4.0 8 4.13 0.11 2.998 

CL4-PCB-67 4.0 8 3.74 0.24 2.998 

CL4-PCB-68 4.0 8 3.65 0.17 2.998 

Cl4-PCB-69/49 8.0 8 7.43 0.37 2.998 

CL4-PCB-72 4.0 8 3.81 0.18 2.998 

Cl4-PCB-73 4.0 8 3.78 0.21 2.998 

CL4-PCB-77 4.0 8 3.97 0.26 2.998 

CL4-PCB-78 4.0 8 4.33 0.14 2.998 

CL4-PCB-79 4.0 8 4.34 0.09 2.998 

Cl4-PCB-80 4.0 8 4.13 0.21 2.998 

Cl4-PCB-81 4.0 8 4.19 0.23 2.998 

Cl5-PCB-82 4.0 8 4.09 0.19 2.998 

CL5-PCB-83/99 8.0 8 8.24 0.30 2.998 

CL5-PCB-84 4.0 8 4.05 0.31 2.998 

Cl5-PCB-88/91 8.0 8 7.40 0.30 2.998 

CLS-PCB-89 4.0 8 3.94 0.16 2.998 

CLS-PCB-92 4.0 8 3.91 0.19 2.998 

CLS-PCB-94 4.0 8 3.68 0.17 2.998 

Cl5-PCB-95/100/93/102198 20.0 8 18.4 0.76 2.998 

Cl5-PCB-96 4.0 8 3.26 0.22 2.998 

Cl5-PCB-103 4.0 8 3.46 0.15 2.998 

Cl5-PCB-104 4.0 8 4.28 0.25 2.998 





0.49 
0.36 

0.50 

Method Detectio 
Limit (pglg) 

0.61 
1.12 
0.30 
1.25 
0.57 
0.52 
0.33 
0.71 
0.52 
1.09 
0.54 
0.64 
0.79 
0.42 
0.28 
0.62 
0.70 
0.58 
0.90 
0.94 
0.90 
0.49 
0.58 
0.50 
2.29 
0.66 
0.46 
0.75 





Cl5-PCB-105 4.0 8 4.37 0.18 2.998 

Cl5-PCB-106 4.0 8 4.27 0.33 2.998 

CLS-PCB-107/124 8.0 8 8.49 0.65 2.998 

Cl5-PCB-108/119/86/971125/87 24.0 8 24.0 0.56 2.998 

Cl5-PCB-109 4.0 8 4.18 0.42 2.998 

Cl5-PCB-110/115 8.0 8 8.32 0.27 2.998 

CLS-PCB-111 4.0 8 4.06 0.19 2.998 

Cl5-PCB-112 4.0 8 4.06 0.24 2.998 

CLS-PCB-113190/101 12.0 8 12.1 0.33 2.998 

CLS-PCB-114 4.0 8 4.23 0.14 2.998 

Cl5-PCB-117/116/85 12.0 8 11.6 0.29 2.998 

Cl5-PCB-118 4.0 8 4.38 0.21 2.998 

CLS-PCB-120 4.0 8 4.00 0.13 2.998 

CLS-PCB-121 4.0 8 3.80 0.14 2.998 

Cl5-PCB-122 4.0 8 4.42 0.40 2.998 

Cl5-PCB-123 4.0 8 4.29 0.33 3.998 

Cl5-PCB-126 4.0 8 4.61 0.18 2.998 

Cl5-PCB-127 4.0 8 4.48 0.32 2.998 

CLS-PCB-128/166 8.0 8 8.31 0.25 2.998 

CLS-PCB-130 4.0 8 4.15 0.25 2.998 

CLS-PCB-131 4.0 8 3.82 0.21 2.998 

Cl6-PCB-132 4.0 8 4.11 0.20 2.998 

Cl6-PCB-133 4.0 8 4.07 0.15 2.998 

CLS-PCB-1341143 8.0 8 7.99 0.36 2.998 

CLS-PCB-136 4.0 8 3.91 0.13 2.998 

Cl6-PCB-137 4.0 8 4.24 0.15 2.998 

CLS-PCB-1381163/1291160 16.0 8 17.2 1.37 2.998 

CLG-PCB-139/140 8.0 8 7.80 0.29 2.998 

CLS-PCB-141 4.0 8 4.28 0.29 2.998 

TABLE 1 (Continued) 

PCB Congener IUPAC # 
NUMBER OF Mean (pg/g) Standard Student's 

OBSERVATIONS Deviation t-Value 
Spiking level (pg/g) 

CLG-PCB-142 4.0 8 4.00 0.20 2.998 

CL6-PCB-144 I 4.0 8 3.81 0.15 2.998 I 
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CLS-PCB-145 4.0 8 3.91 0.08 2.998 

CLG-PCB-146 4.0 8 4.14 0.35 2.998 

CLG-PCB-1471149 8.0 8 8.13 0.26 2.998 

CLS-PCB-148 4.0 8 3.76 0.16 2.998 

CLS-PCB-150 4.0 8 3.70 0.07 2.998 

CLS-PCB-151/135/154 12.0 8 11.8 0.56 2.998 

Cl6-PCB-152 4.0 8 3.67 0.19 2.998 

CLG-PCB-153/168 8.0 8 8.51 0.35 2.998 

Cl6-PCB-155 4.0 8 4.31 0.15 2.998 

CLS-PCB-156/157 8.0 8 8.23 0.27 2.998 

Cl6-PCB-158 4.0 8 4.20 0.17 2.998 

Cl6-PCB-159 4.0 8 4.10 0.18 2.998 

Cl6-PCB-161 4.0 8 4.07 0.23 2.998 

CLG-PCB-162 4.0 8 4.21 0.27 2.998 

CLS-PCB-164 4.0 8 4.10 0.22 2.998 

Cl6-PCB-165 4.0 8 4.02 0.19 2.998 

CLS-PCB-167 4.0 8 4.23 0.16 2.998 

Cl6-PCB-169 4.0 8 4.29 0.27 2.998 

Cl7-PCB-170 4.0 8 4.56 0.26 2.998 

Cl7-PCB-1711173 8.0 8 8.56 0.52 2.998 

Cl7-PCB-172 4.0 8 4.34 0.37 2.998 

Cl7-PCB-174 4.0 8 4.28 0.24 2.998 

Cl7-PCB-175 4.0 8 4.17 0.35 2.998 

Cl7-PCB-176 4.0 8 4.16 0.13 2.998 

Cl7-PCB-177 4.0 8 4.95 0.41 2.998 

Cl7-PCB-178 4.0 8 4.31 0.28 2.998 

Cl7-PCB-179 4.0 8 4.20 0.22 2.998 

Cl7-PCB-180/193 8.0 8 8.8 0.35 2.998 

Cl7-PCB-181 4.0 8 4.25 0.25 2.998 

Cl7-PCB-182 4.0 8 4.27 0.27 2.998 

Cl7-PCB-183/185 8.0 8 8.06 1.47 2.998 

Cl7-PCB-184 4.0 8 4.13 0.24 2.998 

Cl7-PCB-186 4.0 8 4.18 0.14 2.998 

Cl7-PCB-187 4.0 8 4.25 0.16 2.998 

Cl7-PCB-188 4.0 8 3.83 0.26 2.998 

Cl7-PCB-189 4.0 8 4.15 0.17 2.998 

Cl7-PCB-190 4.0 8 4.46 0.24 2.998 

Cl7-PCB-191 4.0 8 4.18 0.17 2.998 
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4.41 
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0.41 
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0.78 
0.50 
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CL7-PCB-192 4.0 8 4.29 0.12 2.998 

CL8-PCB-194 6.0 8 6.19 0.30 2.998 

CLS-PCB-195 6.0 8 6.30 0.53 2.998 

CLB-PCB-196 6.0 8 6.09 0.30 2.998 

CLS-PCB-197/200 12.0 8 12.2 0.35 2.998 

CLS-PCB-198/199 12.0 8 12.1 0.60 2.998 

CLS-PCB-201 6.0 8 6.11 0.30 2.998 

CLS-PCB-202 6.0 8 6.42 0.34 2.998 

CLS-PCB-203 6.0 8 6.21 0.26 2.998 

CLS-PCB-204 6.0 8 6.18 0.33 2.998 

CLS-PCB-205 6.0 8 5.82 0.36 2.998 

CL9-PCB-206 6.0 8 6.31 0.30 2.998 

CL9-PCB-207 6.0 8 6.16 0.21 2.998 

CL9-PCB-208 6.0 8 6.76 0.19 2.998 

CL 1 O-PCB-209 6.0 8 5.84 0.24 2.998 
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Sidney, British Columbia, Canada VBL 3S8 
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eluting interferences. For an extra charge this method 
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congeners, TEQs, total PCBs and Homologue Totals 
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Ohio EPA Comments on "Soil and Groundwater Investigation Report-Olympic Mill 
Services Area, AK Steel, Middletown, Ohio. February 2002. 

Section 1.2 Investigation Obiectives 
The report narrative indicates that: 

"data generated during the investigation were used to support an ongoing 
evaluation of potential human health risks posed by detected PCB's, 
polynuclear aromatic hydrocarbons (PAH's), and metals at the OMS Area. 
" 

This statement should be revised to ensure that in addition to human health risk, that 
the risk posed to ecological receptors will be considered within the evaluation of data 
collected during course of this investigation. 

Section 2.2 OMS Area Development and Current Operations 
The report narrative within this section states the two former solid waste landfills along 
Monroe Ditch, along with a "small disposal area", located on the southwestern edge of 
Mill Scale Area #3, were closed in 1980 in accordance with Ohio EPA's closure 
requirements for solid waste landfills. All available supporting information associated 
with such closure activities should be included as a supplement to this report. 

In addition, the report states that in preparation for closure activities conducted in 1980, 
AK Steel sampled the contents of ponds formerly used for wastewater management and 
oil separation, situated to the southeast of the slag processing area. All available 
supporting information associated with closure activities (e.g., sampling methodology, 
analytical data reports) conducted at these ponds should be included as a supplement 
to this report. 

Section 3.1.1 Soil Borings 
Within US EPA's modifications to the approved investigation workplan, item #4 required 
that the workplan be revised to specify that two of the nine soils borings proposed at 
Mill Scale Area 3 be installed at locations to the north and southwest of the existing 
borehole designated as BH07-S50. Review of the locations of those boreholes installed 
(reference Figure 2 of report) indicates that no boreholes were installed to the southwest 
of BH07-S50. Unless representatives of US EPA authorized changes to the approved 
workplan , the locations where boreholes were installed are inconsistent with those 
locations specified within modification item #4 of US EPA's workplan approval letter, 
dated July 2, 2001. 

Furthermore, soil samples collected while installing boreholes at locations BH07-02 and 
BH08-03 were not analyzed, as required by the approved workplan. 
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Section 3.2.2 Monitoring Well Installation 
1.) Section 3.2.2 reports that monitoring well MDA-31S was not installed because 
landfill gas prevented completion of the boring and installation of a monitoring well. 
Although the report indicates that a well would be installed at this location when the gas 
subsides, it has not been completed and installed as of 4/25/02. A ground water 
monitoring well is necessary at this location for the collection of ground water level 
elevations from the upper aquifer and PCB characterization (baseline Ground Water 
Sampling). OEPA is aware of several sites where monitoring wells were installed at 
locations where excessive amounts of gas is present. Since technology exists to drill 
and complete a monitoring well in this type of environment, OEPA expects that AK will 
make the necessary arrangements to get the well installed. Upon completion of this 
task, the report should be modified ( or updated) to reflect any changes observed (i.e. 
ground water flow directions, sampling results) from the installation of a well in this area. 

2.) The narrative states that replacement ground water monitoring wells were installed 
for MDA-22P, MDA-24P and MDA-16S. MDA-22PR, MDA-24PR and MDA-16SR were 
installed since the "original" wells were unable to be located in the field. Every attempt 
to locate and properly abandon MDA-22P, MDA-24P and MDA-16S, should be made 
since their presence may provide a conduit to underlying water bearing units. 
Continuous efforts to locate these wells until found should be undertaken by AK. 

Section 6.2.1 Abundance and Distribution of PCBs 
3.) PCB's have been detected in shallow ground water monitoring wells GM-46SR, 
MDA-26S and MDA-27S and in seep #10 and 22. The report concludes that the 
occurrence of PCB's in the upper aquifer is related to a combination of high-pH 
conditions and vertical leakage through the upper clay to presumably the upper aquifer. 
Since no perched ground water has been detected in the area of the site where these 
locations exist (northern portion of OMS area in the vicinity of Dick's Creek), additional 
upper aquifer investigation should be performed to define the extent of PCB 
contaminated ground water in this portion of the site. Additionally the relationship 
between all seeps and the upper aquifer ground water flow system should be thoroughly 
evaluated. 

Section 6.5 Ground Water Seeps 
1.) The conclusions drawn from AK's conservative PCB transport modeling scenario 
outlined in Section 9 and referenced in Section 6.5 oversimplfy the seep/Dick's Creek 
interaction. Additional investigations should be performed to determine contribution of 
PCB's from the seeps to Dick's Creek before the quantity of PCB's discharging to Dick's 
Creek can be calculated. Additional seep investigations should, at a minimum, take into 
consideration how and when the seep discharge rates were determined, the presence 
for a seepage face and not isolated seeps; evaluation of seepage rates over wet and 
dry periods; relationships between the seeps and the shallow aquifer/fluvial sediments; 
methods to collect representative seep samples and any other relevant information that 
would allow for the determination and quantification of PCB seepage from the upper 
aquifer to Dick's Creek. 





Figures 
1.) Figure 24 depicts the upper aquifer potentiometric surface in December 2001. A 
ground water level elevation of 640.79 was posted to MDA-268 on this figure yet not 
included within the 640-645 msl contour lines. Similarly, Figure 22 depicts the upper 
aquifer potentiometric surface in September 2000. A water level elevation of 635.17 was 
posted to MDA-26S yet not included within the 635 -640 contour lines on the map. AK 
should explain why these points were not included within their respective contours and 
Figures 22 and 24 revised to account for the apparent anomaly observed in the vicinity 
of MDA-26S. 

2.) The narrative states that the upper aquifer is discharging to the fluvial sediments 
associated with Dick's Creek, which implies an hydraulic connection between the 
shallow aquifer and Dick's Creek. However, .the surface water points were not included 
on any of the shallow aquifer flow maps. The surface water elevations should be shown 
on the appropriate upper aquifer potentiometric surface figures and contoured along 
with the upper aquifer showing the above noted interaction. 

3.) Since AK has surface water monitoring points in Dick's Creek, AK should attempt to 
factor ground water contribution to Dick's Creek from the shallow aquifer underlying the 
OMS area. 

Section 5. Soil Quality Investigation Results 
The complete database of analytical results generated from soil sampling activities 
conducted to date is represented within the report to indicate that the nature and extent 
of contaminant concentrations, specific reference to PCB's, PAH's, and metals, in soils 
are adequately delineated for the purposes of the human health risk assessment. 

Such statement appears to conflict with the objective for conducting such investigation 
as required within Section E of the RCRA 7003 Administrative Order issued by U.S. 
EPA. In addition, within U.S EPA's July 2, 2001 letter granting approval, with 
modications, of the March 16, 2001 Soil and Groundwater Investigation Plan, U.S. EPA 

" .... reserves the right to require additional work pending the results of the 
approved Plan and information obtained from the other ongoing 
investigations at the Facility. The vertical and horizontal extent of PCB, 
PAH, or other hazardous constituents source(s) within the slag processing 
area, and, as applicable, other areas of the AK Steel facility must be 
adequately defined so that remedial decision making can proceed." 

Based upon an evaluation of the information obtained from all previous soil investigation 
activities conducted to-date , AK Steel representatives should be required to submit a 
subsequent workplan proposing additional investigation of likely source areas within the 
vicinity of the slag processing area. Such additional investigation activities are needed 
to confirm both vertical and horizontal extent of the contaminants within each source 
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area, along with ensuring that the highest concentrations of those contaminants 
encompassed by the 7003 Order have been discovered at each of the source areas. 
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Responses to Modifications 
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"Work Plan for Human 
Health and Ecological Risk 
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ARCADIS 

Responses to Modifications Demanded by USEPA to 
"Human Health and Ecological Risk Assessment Work Plan, Revision 2," 

AK Steel Corporation, Middletown, OH 

Modifications to the Human Health Risk Assessment Work Plan, Revision 2 demanded by the U.S. Environmental 
Protection Agency (USEP A) are presented below in italics, followed by AK Steel's responses. In order to ensure 
that the intent of USEP A is preserved, no changes were made to USEP A's language. Consequently, there are some 
inconsistencies between the modifications and the responses, with respect to acronyms and terminology. In a few 
cases, it was necessary to add a letter to references cited by USEP A in order to differentiate those references from 
others by the same authors cited elsewhere. Otherwise, USEP A's modifications are presented below verbatim. 

General Modifications 

1. Work Plan Must Include Subsistence Fishing Exposure Scenario: The text cites U.S. EPA guidance, which 
states that "in order to add subsistence fishing as a pathway of concern among the residential scenarios, onsite 
contamination must have impacted a water body large enough to produce a consistent supply of edible fish, and 
there must be evidence that area anglers regularly fish in this water body (e.g. interviews with local anglers)." 
As shown below, based on data presented by ARCADISfor AK Steel, both of these requirements have been met 
(ARCADIS 2001a, 2001b). 

First, evidence presented in Appendix B of Appendix B supports the conclusion that sufficient fishing visits will 
be made to Dick's Creek throughout the year. Specifically, while Appendix B claims that the survey results 
indicate only as many as 13 adult angler fishing visits will be made to Dick's Creek, this conclusion was based 
on the incorrect statement that only a single fishing visit was observed during the human use survey. Review of 
Appendix B (field notes) to Appendix B reveals that three fishing visits by adults were observed during the 
survey. Inclusion of these two additional adult anglers raises the upper bound fishing frequency estimate from 
13 to about 7 4 visits per year. Moreover, Dick's Creek is regularly fished based on the fact that Ohio 
Environmental Protection Agency (OEPA) personnel have observed individuals fishing in Dick's Creek (Note: 
current OEPA staff observed individuals fishing in Dick's Creek while they were working at Wright State 
University (WSU), and U.S. EPA and OEPApersonnel have observed other evidence of fishing, such as the 
presence of bait boxes and used fishing line, on a recurring basis. Also,fishing in Dick's Creek has been 
reported on in several newspaper articles. 

The second element required by U.S. EPA in order to add subsistence fishing as an exposure scenario is that 
"onsite contamination must have impacted a water body large enough to produce a consistent supply of edible 

fish" (US. EPA 1991). In orde; to meet this requirement, the theoretical mass offish ingested by a subsistence 
angler and his or her family can be estimated, and this mass can be compared to the standing crop of rough and 
sport fish in Dick's Creek to evaluate whether the standing crop can support removal of this mass on a 
consistent basis. 



ARCADIS 

As noted in Specific Modifications 7 and 8, US. EPA currently recommends aft.sh ingestion rate of about 25 

grams per day (g!day) for Dick's Creek anglers and a fraction ingested value of 1. Based on these assumptions, 

the theoretical mass offish consumed by a subsistence angler in 1 year can be calculated as follows: 

25 glday x 1 x 365 day/year x 1E-03 (kg/g) = 9.1 kg/year 

where: 

glday 

day/year 

kg!g 

kg/year = 

gram per day 

day per year 

kilogram per gram 

kilogram per year 

(1) 

As presented in AK Steel's Addendum 5, the US. Census estimates that 2.38 people are fed by a single angler 

(ARCADIS 2001 b). Therefore, the mass of fish ingested by a subsistence angler and his or her family can be 
calculated a;; follows: 

9.1 kg-person/year x 2.38 person/family= 21.66 kg/family 

where: 

kg-person/year 

person/family 

kg/family 

kilogram per person per year 

person per family 

kilogram per family 

(2) 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body weight (Landholdt 

and others 1985, as cited inARCADIS 2001b, Section 3.3), then the theoretical mass offish caught by a 

subsistence angler to generate lhe 21. 66 kg necessary to support his or her family can be calculated as follows: 

(21. 66 kg) I 0.3 (edible portion) = 72.2 kg (3) 

Section 3.5 of Addendum 5 states that the standing crop of rough and sport fish in Dick's Creek can be 

estimated as about 9,259 kg (ARCADIS 2001 b). The mass of fish caught by a subsistence angler to support his 

or her own family is about 130 times lower than this standing mass estimate. Also, documented fish kills in 1992 

(10,811 fish), 1995 (12, 713fish), and another smaller fish kill at a later date all contributed to lower standing 

crops of rough and sport fish in Dick's Creek (State of Ohio 2000). Therefore, in time the standing crops of 

rough and sport fish in Dick's Creek will be higher than the combined 9,:259 kilograms (kg) estimated by AK 

Steel's consultant (ARCADIS 2001b). Finally, anglers and their families consuming fish at or near a subsistence 

level are expected to ingest both bottom feeding and sport fish. Clearly, a sufficiently large standing mass of 

edible fish exists in Dick's Creek to support subsistence fishing. 

2 
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ARCADIS 

Because both elements required by US. EPA to support inclusion of a subsistence fishing exposure scenario 
have been demonstrated based on data generated by AK Steel's contractor, the work plan must be revised to 
include a subsistence fishing exposure scenario, 

Response 

Presence of a Subsistence Fishing Population 

AK Steel strongly disagrees with USEP A in its characterization of Dick's Creek as capable of supporting 
subsistence anglers, USEPA's apparent definition of "subsistence anglers" in this case contradicts the definitions 
most commonly used by regulators elsewhere, In attempting to demonstrate its point, USEP A erroneously 
calculates that 74 adult angler visits occur at Dick's Creek annually, Even under this erroneous assumption, 
however, there is not sufficient evidence that Dick's Creek is used by subsistence anglers, under the most widely 
accepted definitions of the term, Contrary to USEP A's assertion, Dick's Creek could not support a community 
of subsistence anglers, now or in the future, It is neither the water and sediment quality nor the historic fish kills 
that limit Dick's Creek from supporting a subsistence angler community; rather, the fishery is limited by size 
and habitat As explained in detail below, there is no basis for evaluating a subsistence angler scenario for 
Dick's Creek 

The label "subsistence angler" is typically reserved for members of subpopulations, often ethnically defined, 
who exhibit high fish consumption rates, USEPA (2000a) indicates that subsistence anglers "consume fish as a 
major staple of their diet" and "rely on fish to meet nutritional needs, as an inexpensive food source, and, in 
some cases, because of cultural tradition," Kitts and Steinback (1999) provide a meaningful and accurate 
definition of subsistence fishing: 

"Primarily, subsistence fishing consists of catching fish as part of a pattern ofresource 
exploitation that includes fishing, hunting, and the gathering of wild plants, All of these 
activities are used to obtain household protein, and/or to acquire species not commonly found at 
the retail level, but which may be important to traditional meals or holidays of a particular 
culture." 

AK Steel agrees that if a subpopulation of subsistence anglers is in fact present at Dick's Creek, it should be 
considered in a site-specific risk assessment Members of certain fudian tribes and immigrant groups have been 
considered as subsistence anglers in developing exposure factor values for use in risk assessments, Subsistence 

populations are most likely to occur in areas where there exists an ethnic group that maintains traditional cultural 
practices involving natural resources, Examples of subpopulations within which subsistence fishing has been 
studied include the Mohawk tribe at Akwesasne in northern New York (Fitzgerald, Hwang et aJ, 1995), the 
Umatilla, Nez Perce, Y akama, and Warm Springs tribes of the Columbia River Basin (CRITFC 1994), Alaskan 
natives in rural communities of Alaska (Wolfe 1996), and Laotian groups in the San Francisco Bay area (Chiang 
1998), The presence or absence of such a group, which typically includes hundreds or thousands of members, is 

generally known within the larger community or region, No such groups are present in the Middletown area, 
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ARCADIS 

In evaluating whether Dick's Creek provides a "consistent supply of edible fish," AK Steel considered the needs 
of a potential subsistence fishing subpopulation, rather than one or a handful of individuals. AK Steel remains 
unconvinced that a small, urban, industrialized waterbody like Dick's Creek does now or can in the future 
support a subsistence fishery. While the January 29, 2002 "approval" letter provides a calculation of how much 
fish a single 2.38-member family would need to catch to consume 25 g/day of fish from Dick's Creek, it remains 
unsupported and inconceivable that a Will). of anglers with a particular ethnic identity (e.g., a Native American 
group or immigrant community) does now or will in the future rely on Dick's Creek as a source of food for 
reasons of cultural tradition or economic need. Dick's Creek and Middletown bear no resemblance to 
waterbodies and communities where subsistence fishing populations have been studied ( e.g., the St. Lawrence 
River, the Columbia River, rural areas of Alaska, and San Francisco Bay). 

In evaluating whether Dick's Creek meets the "regularly fished" criterion to include a subsistence fishing 
scenario, AK Steel considered whether a population of anglers fished there on a consistent, frequent basis. First, 
as explained below, USEPA's raising the fishing frequency estimate from AK Steel's Human Use Survey from 
13 to 74 adult visits per year is erroneous. However, even if one erroneously interprets AK Steel's Human Use 
Survey (Appendix B; ARCADIS 2001a) and considers that there are 74 adult angler visits per year rather than 
the correct figure of 13 adult visits per year, it is inconceivable that either 13 or 74 adult fishing visits can 
support the fishing needs of an actual subsistence angler population. In studied subsistence angler communities, 
which are situated around far more productive fisheries than Dick's Creek, hundreds or thousands of individuals 
are taking hundreds, and in some cases thousands, of pounds offish each year (see, e.g., CRITFC 1994; Wolfe 
1996). Neither the correct figure of 13 adult visits per year nor USEPA's erroneous figure of 74 visits is 
adequate to support the fish needs of a true subsistence subpopulation. 

The anecdotal evidence of fishing at Dick's Creek related in the January 29, 2002 "approval" letter neither 
contradicts the results of AK Steel's Human Use Survey (Appendix B; ARCADIS 2001a) nor supports the 
conclusion that a subsistence angler population is present. Thirteen visits by adult anglers could well result in 
observations of anglers by OEP A personnel, the leaving of fishing paraphernalia on the banks, and coverage in 
the newspaper. However, if a subsistence angler population were truly present, those individuals with an 
economic need for fish would be unlikely to be careless with the gear that enables them to catch the fish they 
need. Furthermore, such a population would likely be visible in the community through cultural organizations, 
sportsmen's groups, or other community organizations. If a group existed that was dependent on Dick's Creek 
for food or for satisfying requirements of cultural tradition, and was consequently concerned about sediment and 
water quality problems, then local government officials, USEP A, and AK Steel would certainly be aware of its 
presence. There is no evidence that such a group exists. 

Based on the results of AK Steel's Human Use Survey (Appendix B; ARCADIS 2001a), there is no evidence 
that any individuals regularly or habitually fish at the creek for any reason. Particularly, there is no evidence that 
any subpopulations or individuals rely on Dick's Creek as a source of food for their families. Consequently, 
there is no evidence that Dick's Creek supports any "subsistence" anglers as that label is typically applied in a 
risk assessment setting. For these reasons, AK Steel remains unconvinced that Dick's Creek does presently or 

can in the future support a subpopulation of subsistence anglers and, consequently, believes that a subsistence 
angler scenario is inappropriate for the risk assessment. 
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Influence of Historic Fish Kills and Water and Sediment Quality 

In his January 29, 2002 "approval" letter, Boyle erroneously asserts that, given the size of the watershed, the 
Dick's Creek fishery would be considerably better were it not for residual effects of historic fish kills and water 

and sediment quality. In fact, a watershed of 50 square miles is quite small in terms of its ability to support a 
fishery. For example, OEP A does not recommend use of its Index of Well Being for watersheds less than 20 
square miles, due to the lack of large fish in small streams. Only the main stern of Dick's Creek downstream of 
the North Branch is sufficiently large to support significant populations of sport fish. Indeed, Dick's Creek and 
its tributaries are seasonally intermittent upstream of this point. In addition, there are clear habitat limitations in 
the system including channelization, lack of riparian zone, excessive sedimentation, etc. These habitat 

limitations are in no way associated with AK Steel activities. 

In his January 29, 2002 "approval" letter, Boyle also suggests that biomass in Dick's Creek in 2001 was lower 
than expected due to significant fish kills that occurred in 1992 and 1995. These kills occurred nine and six years 
prior to the 2001 Dick's Creek fish population study (EA 2001b). As detailed helm", given the number of fish 
killed, when the kills occurred, and the number of recolonization sources, there is no evidence that historic fish 
kills have had an appreciable effect on the number oflarge fish currently inhabiting D,ck' s Creek. 

Recent data collected by EA Engineering (EA) show that 1,756 fish were collected from the mainstem of Dicks 
Creek downstream of the confluence with the North Branch in 2001 (EA 200 la) and 2,215 fish were collected 
from the same area in 2000 (EA 2000). Based on the population studies conducted by EA in 2001, reasonable 
estimates of sampling efficiency are 33 to 50 percent. When the above numbers are expanded to account for 
efficiency of capture and the area not sampled, the estimated size of the mainstern population ( exclusive of 
young-of-year fish) ranges from about 26,000 to about 59,000. Thus, 1he numbers lost in 1992 and 1995 
represent 18 to 49 percent of recent populations.' 1bis level of loss is within the range of armual losses routinely 
accepted by resource agencies as part of managing and maintaining sport fish populations ( e.g., Kempinger, 

Churchill et at. 1975). 

The dominant species (common carp, channel catfish, and various suckers) observed in Dick's Creek during 
EA's 2001 population survey generally live five to ten years (Becker 1983; Trautman 1981). Thus, the fish 
population in Dick's Creek has had time to completely recuperate from the 1992 kill. A few of the oldest age 
classes might still be missing as a result of the 1995 kill, but their contribution to the expected present 
community structure would be small. Furthermore, studies elsewhere in Ohio have documented that recovery 
time following fish kills ranges from one to four years depending of the size of the stream (EA 200 le). For 
example, in 1993, all fish were killed within a 16-mile reach of Leading Creek in southeastern Ohio. The kill 

in Leading Creek was much more severe than those that occurred in Dick's Creek, both in terms oflinear 
distance affected and the number of fish killed. Monitoring studies of Leading Creek indicated full recovery 
of the fish community within four years (EA 2001c). 1bis recovery included using the modified Index of Well 
Being (IWBrnod) as an endpoint. This index includes biomass and was used because the recovery of large 
fish was a concern identified by OEPA. Given that the kill in Leading Creek was much more severe than 

1 It is worth noting fuat, based on AK Steel's observations, fue vast majority of fish killed in bofu 1992 and 1995 were less than 
three inches in length. Consequently, USEP A's presentation of fue number of fish killed, wifuout fue corresponding biomass, is 
misleading. 
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those in Dick's Creek and yet full recovery occurred within four years, it is very unlikely that there is any 
residual effect from either the 1992 or the 1995 Dick's Creek fish kills. 

The arguments put forth by Boyle in his January 29, 2002 "approval" letter also suggest that the Dick's Creek 

fish population is a static entity. In fact, there certainly is considerable exchange of fish between the mainstem 
and upstream tributary sources. Migration of fish from the Great Miami River is very likely a major source of 
large fish for Dick's Creek 1bis would be especially true for several of the dominant species or groups in Dick's 
Creek, the suckers and catfish. (Note also that elevated PCB concentrations have been noted in the Great Miami 
River upstream of Dick's Creek (OEP A 1997), such that migration of fish from the Great Miami River to Dick's 
Creek constitutes a source of PCL contamination in the Dick's Creek fishery.) 

Over the past two years, Dick's Creek has consistently met the appropriate fish biocriteria, including the 
IWBmod. Because the IWBmod is based' on catch rates (numbers of fish) and the biomass of these fish, it 
responds directly to changes in population numbers and the size of individuals within the population. The fact 
that IWBmod biocriteria have consistently been met (EA 2000, 2001 b) indicates that populations oflarger fish 
in Dick's Creek are within expected values for a stream of this size and habitat quality. 

In his January 29, 2002 "approval" letter, Boyle implies that Dick's Creek would be a viable fishing resource in 
the absence of current water and sediment quality problems (p. E-10), presumably leading to increased fish 
consumption rates for anglers. The low to moderate incidence ofDELT anomalies in Dick's Creek (EA 2000, 
2001a) suggests that there is no chronic toxicity problem for fish in Dick's Creek Even if current water and 
sediment quality were improved, leading to increased fishing use of Dick's Creek, fishing trends identified by 
research do not support Boyle's theory that improving water and sediment quality would lead to more fish 
consumers and higher fish consumption rates, particularly among low-income individuals. Recent research on 
motivations for fishing has shown that fishing for food is in sharp decline: as a motivation for fishing, fishing to 
catch food to eat decreased from 28 percent in 1980 to 13 percent in 1995 to just 5 percent in 1999 (Duda, Wise 
et al. 1999). Fishing to be with family and friends, for relaxation, and to be close to nature have increased in 
importance and comprise the most significant motivations for anglers today (Duda, Wise et al. 1999). However, 
anglers report that they do not fish as often as they would like, primarily due to work and family obligations 
(Duda, Wise et al. 1999). 

Improving water and sediment quality would not enhance the nature-experience appeal of urban and industrial 
Dick's Creek, nor would it make more free time available to potential anglers. To the extent that time-constraint 
concerns affect potential Dick's Creek anglers, they would be expected to especially affect low-income 
individuals, a group whose work obligations would be particularly important. Thus, even if water and sediment 
quality were improved, there is no reason to expect Dick's Creek to change from a place where a handful of 
people occasionally drop a fishing line during their leisure time to a popular recreational fishery from which a 
population of recreational anglers dominated by low-income individuals harvests fish for household 
consumption. 

In summary, based on the numbers of fish lost in past kills, the time it takes to recover from such events, and the 
numerous sources available to reseed or restock the system, there is no evidence that past kills or current 

sediment and water quality have had any appreciable effect on the current standing stock of fish in Dick's Creek 

6 



ARCADIS 

Number of Observed Anglers at Dick's Creek 

AB noted above, USEPA misinterprets the Human Use Survey (Appendix B; ARCADIS 200 la) in concluding 
that there may be 74 adult angler visits per year in Dick's Creek (rather than 13, as estimated in AK Steel's 
Human Use Survey)'. That misinterpretation stems from their observation that the field notes to AK Steel's 
Human Use Survey (Appendix B; ARCADIS 2001a) included records of anglers present at times outside of 
the allotted survey period. Only one of the three adult anglers listed in the field notes was observed fishing in 
Dick's Creek during the allotted monitoring periods of the survey. The other two adult anglers were observed 
at times other than those allotted for the survey for the reaches in question. One man was observed at Reach 2 
at 3 :27 PM on Thursday, July 12. That angler was observed just after the survey team had completed their 
survey of Reach 1 and was on their way to Reach 7. Hence, this observation did not occur during the 
monitoring period allotted to Reach 2 (2:00 to 2:30 PM). The second angler was observed at Reach 6 at 12: 13 
PM on Tuesday, September 18. The observers had just completed their survey of Reach 1 and were headed to 
Reach 7. Hence, this observation also did not occur during the monitoring period allotted to Reach 6 (7:30 to 

8:00AM). 

The survey design employed in AK Steel's Human Use Survey included the derivation and application of 
"multipliers" to account for the possibility that anglers-such as the two individuals noted-might be present at 
times outside of the allotted monitoring period. The expanded population estimates are equal to the product of 
the multiplier and the number of observations that occurred within the allotted monitoring periods. AB such, the 
two aJult anglers present outside of the allotted monitoring period were already counted as part of the expanded 
population estimate (that is, they are among the twelve additional estimated adult anglers using Dick's Creek 

that were not actually observed during the monitoring periods). 

The scientific basis for using the stratified random sampling design combined with multipliers employed by AK 
Steel in its Human Use Survey is well established in the survey literature. Texts such as those by Lohr (1999) 
and Levy and Lemeshow (1999) cover the principles of establishing stratified random samples and analyzing the 
data from them. Stratified random samples are beneficial because they combine the conceptual simplicity of 
simple random sampling with potentially significant gains in reliability. A key step in analysis of data from 
stratified random samples is applying sampling weights (i.e., multipliers) based on the sampling design for each 

of the sampled strata that are then used to develop population estimates from the survey sample. For the data 
analysis to be accurate, the sampling weights must correspond properly to the sample strata. Consequently, only 
observations within sample strata should be scaled to population estimates via the sampling weights. In the 
specific case of the observational survey at Dick's Creek, the implication is that only data collected at the 
planned observational times at particular reaches (i.e., within the strata established by the sampling plan) should 

be scaled via the multipliers (i.e., sampling weights) to yield population estimates. The inclusion of the anglers 
observed outside of the sampling plan specifications would inappropriately bias the population estimates and 

violate the principles of analysis for stratified random samples. 

2 During designated observation periods throughout the 12-week survey, which was timed to coincide with the prime fishing 
season, ARCADIS observed only one adult angler at Dick's Creek. For purposes of AK Steel's Human Use Survey, ARCADIS 
extrapolated this one angler to 13 adult anglers per year. This is a highly conservative estimate supported by actual site-specific 
data. 
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While it is not a typical or expected practice, it is possible that "extra" counts could be used as a check or 
validation of the population estimates developed from the data collected within the specifications of the 
sampling plan. However, there was no systematic attempt to collect such "extra" counts in AK Steel's Human 
Use Survey. The recording of casual observations of two adult anglers on two days outside of the allotted 

observation periods during an entire 12-week Human Use Survey is not an adequate basis for a validation-type 
statistical analysis, as other "extra" counts were not observed in any other segments or at any other times during 
the survey. The existence of the "extra" counts as anecdotal data in no way invalidates or calls into question the 
population estimates developed from the data collected according to the sampling plan employed by AK Steel's 
Human Use Survey. Indeed, the individuals observed angling during the "extra" count are covered by the 
population estimate developed from the scale-up of the sampling data collected according to the stratified 
random sampling plan and analyzed accordingly. 

In conclusion, in order to control bias and ensure that the multipliers used are accurate and meaningful, the study 

design employed in AK Steel's Human Use Survey requires that only those observations made during the 
specified monitoring periods be included in the count of observed individuals. If observations made outside of 
the monitoring periods were to be included in the count of observed individuals, it would be necessary to adjust 
the multipliers accordingly (i.e., multipliers would be lower because the actual observation period would 
represent a greater proportion of total opportunities). However, that approach would be far less accurate than the 
one employed in AK Steel's Human Use Survey (Appendix B, ARCADIS 2001a), because the duration of 
observations made outside of allotted monitoring periods was not recorded and, therefore, is not known with any 
degree ofcertainty. In short, the estimate of 13 adult angler visits per year calculated in AK Steel's Human Use 
Survey is far more accurate and scientifically defensible than the estimate of 74 visits per year "calculated" by 
Boyle, 

2. Work Plan Must Report Entire Historical Data Set for Dick's Creek: As discussed in General Comment 3 
from the comments on Revision 1 of the work plan (see Appendix A to the work plan) the "use of all historical 

information could prove helpful with (1) locating potential source areas, (2) determining the extent of 

contamination, (3) identifying potential environmental media of concern, and (4) determining contaminant fate 
and transport mechanisms for chemicals of potential concern (COPC). "In general, historical data provide 

context for use and consideration of more recent analytical data. Furthermore, it should be noted that AK Steel 

included human and ecological risk assessments as Exhibits 1 through 4 to its "Motion for an Injunction Under 

the All Writs Act" (AK Steel 2001). In the risk assessments, it is clearly stated that only post,1998 data will be 
considered. However, throughout the reports, historical data are identified and reviewed to support particular 

conclusions. Without knowing the fall range of historical data, the reader cannot evaluate whether historical 

data referenced in the work plan are identified and interpreted correctly. Therefore, the work plan must be 

revised to include a table summarizing the fall range of historical data for Dick's Creek. Such a table should be 

organized chronologically and should include at a minimum the following elements: date of sampling, 

organization responsible for each set of sample results, location of samples and media sampled, analytes, 
analytical methods used, and key results. 

8 



',,J 

ARCADIS 

Response 

AK Steel's Work Plan has been revised to specify that the risk assessment will include a table summarizing the 

full range of historical data for Dick's Creek 

3. Fish Tissue Data Prior to 1998 Must be Used in Determining Exposure Point Concentrations (EPC): The 
work plan states that EPCs for use in the risk assessments should, in the majority of cases, be based on samples 
collected after January 1998. However, there may be exceptions to this statement. For example, polychlorinated 
biphenyls (PCB) are long-lived in biological tissues, and only a limited number offish were sampled after 1998. 
Therefore, it is possible that fish sampled prior to January 1998 may still be present in Dick's Creek and, 
therefore, could be caught and ingested by human and ecological receptors. For these reasons, analytical 
results from fish samples collected by OEPA in I 996 and 1998 must be included and considered in developing 
EPCs for fish tissue. Therefore, the work plan must be revised to clearly state that analytical data associated 
with fish samples collected by OEP A in 1996 and 1998 will be used to calculate fish tissue EPCs. 

Response 

Fish tissue data collected prior to 1998 are not representative of concentrations to which anglers are potentially 
exposed. In fact, data collected by EA in 200 l represent a conservative and health-protective estimate of the 
concentrations to which anglers may be exposed throughout the 30-year exposure duration. Figure 1 illustrates 
trends in fish tissue concentrations since 1998, sorted by pan fish, rough fish and game fish. This data summary 
reflects samples collected by both AK Steel and the OEP A. As illustrated in Figure 1, concentrations of PCBs in 
rough fish and pan fish caught from Dick's Creek are clearly and significantly declining over time. 
Concentrations of PCBs in game fish declined slightly between 2000 and 2001. Apparent half-lives (i.e., the 
duration of time in which the concentration decreases by l 00 percent) for both rough fish and pan fish are 
approximately one year. Such declines reflect the cumulative effects of elimination (i.e., excretion or 
metabolism of PCBs in tissue via biological processes) and population tum over. 

AK Steel's proposed angler scenario conservatively assumes that a given angler will consume fish caught from 
Dick's Creek over the next 30 years. In light of the clear declining trend in concentrations ofPCBs in fish tissue, 
future concentrations will be substantially lower than they were observed to be in 2001. Hence, the average and 
95 percent upper confidence limit (95% UCL) concentrations observed in 2001 are extremely conservative 
estimates of the 30-year average concentrations to which anglers would actually be exposed over the entire 
exposure duration. The 2001 data set is robust: it reflects the species composition of Dick's Creek (see EA 
2001 b ), employs the most reliable analytical techniques, and contains a greater number of samples thau for all 

preceding years combined. 

AK Steel agrees that some of the fish currently inhabiting Dick's Creek were probably alive prior to 1998, since 
life spans of the species present in Dick's Creek range from five to ten years (Becker 1983; Trautman 1981). 
However, such individuals would be expected to have eliminated part of the PCB body burden that was present 
prior to 1998. Numerous studies confirm that fish eliminate PCBs over time (e.g., Fisk, Norstrom et al. 1998; 

Sijm and van der Linde 1995; Kulkarni and Karara 1990; Southworth 1990; DeKock and Lord 1988; 
Swackhammer and Hites 1988; O'Connor and Pizza 1987; Harding and Addison 1986; Vodicinik and Peterson 
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1985; Niimi 1983; Westin, Olney et al. 1983; Califano, O'Connor et al. 1980; Butler and Schutzrnann 1979; 
Hansen, Parrish et al. 1971). USEPA's argument ignores the effects of elimination, as well as the fact that the 
2001 data set targeted older fish (i.e., those greater than six inches in length) and therefore includes some fish 
that likely inhabited Dick's Creek prior to 1998. For all of these reasons, it is appropriate, scientifically justified, 

and health-protective to base EPCs for fish tissue on 200 I data. 

4. Groundwater Exposure Pathway Should be Evaluated Outside Area Identified: In its response to General 
Comment 4 from the Revision 1 Work Plan comments (see Appendix A to the work plan), AK Steel asserts that 
enough information is available to conclude that the groundwater exposure pathway can be excluded within the 
area identified in the 7003 Order. While groundwater exposure in the area identified in the Order may be 
incomplete, it is premature to conclude that the groundwater pathway is incomplete for human receptors located 
outside the area covered by the 7003 Order. Information regarding the potential transport of groundwater from 
the facility or the identification of groundwater users down gradient from the facility has not been presented. In 
order that readers of the work plan clearly understand that groundwater down gradient of the facility has not 
been addressed and that additional work may be required to address the off-site groundwater exposure pathway 
through other regulatory means, the following language should be added to the text of the work plan, as 
previously requested: 

"The absence of risk assessment evaluation for pathways and/or contaminants beyond those presented in 
this work plan should not be construed as an acceptance by the U.S. EPA that additional pathways and/or 
contaminants are not present and that these pathways and/or contaminants do not warrant farther 
evaluation through a risk assessment process. This text clarifies that additional risk evaluation of potable 
use groundwater will not occur through this work plan. " 

Response 

Because USEPA is free to present its view to the court in a separate document, the requested text has not been 
added to AK Steel's Work Plan. 

5. Congener- and Aroclor-Specific Data Must be Used in Addition to Homologue Data for PCBs: The work 
plan continues to state that homologue data will be used instead of Aroclor data if both analyses are available 
for a specific environmental media. In supporting the preference for homologue analytical data, the work plan 
describes a variety of limitations associated with the Aroclor data including that Aroclors are mixtures of up to 
209 different congeners, there is variation among different commercial Aroclor formulations, and identification 
of PCBs as different Aroclors is a subjective process. The work plan also notes that the concentration of PCBs 
may be overestimated due to the presence of the same congener in different Aroclors detected in a single 
sample. With regard to this statement, it should be noted that review of both historical and post-1998 PCB data 

indicates that the simultaneous presence of related Aroclors (for example, highly chlorinated Aroclors such as 
Aroclor 1248 and Aroclor 1254) in the same sample occurs only infrequently. Therefore, the degree of double 

counting is not expected to be significant. Also, use of the Aroclor methodology can also result in under 
reporting total PCB concentrations. This can occur if particular congeners not present in commercial Aroclor 
mixtures are created as PCBs weather in the environment. Nonetheless, Aroclor data (1) represent a significant 
percentage of the available post-1998 analytical data for Dick's Creek (including U.S. EPA, OEPA, WSU, and 
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AK Steel results) and (2) are used as the basis for risk management decisions in a variety of federal and state 

programs. 

Also, in discussing the limitations of Aroclor data and the preference for homologue data, the work plan 

frequently cites the study of Val op pi and others (2000). However, the selected referencing of this article does not 
accurately represent the authors' conclusions. Discussion between OEPA personnel and Ms. Valoppi, the 
article's primary author, confirms that the article should not be interpreted as advocating the use of homologue 
data to the exclusion of congener-specific data (OEPA 2001). The article notes the superiority of homologue 
data over Aroclor data, but also recommends consideration of congener-specific data in conjunction with 
homologue data. This aspect of Ille Valoppi and others (2000) article should be discussed in the work plan. 

Also, the recommendation presented in Valoppi and others (2000) provide further support for the request to add 
the congener-specific analytical data generated by WSU In a letter dated December 5, 2001, US. EPA 
provided documentation for WSU's congener-specific analytical data as requested by AK Steel (US. EPA 
200 I a). The work plan should be revised to consider the congener-specific analytical data from WSU in 
addition to the homologue data generated by AK Steel, and the Aroclor data generated by AK Steel, US. EPA, 
and OEPA. Also, AK Steel should consider reviewing the chromatograms used to estimate homologue 
concentrations in order to estimate the concentrations of specific congeners that make up the concentration of 
each homologue. 

Each of these three types of data should be considered as pieces of a complex picture. PCB analysis is complex 
and includes a degree of subjectivity and interpretation. Validation by evaluating and comparing the results of 
Aroclor, homologue, and congener analyses is critical in piecing together the entire PCB picture. Other factors 
that must be considered include the identification of the original Aroclor mixture released into the environment, 
the nature and extent of PCB contamination, weathering, and the range of toxicities associated with different 
Aroclors, homologues, and congeners. 

At a minimum, the congener-specific data should not be summed and handled as a measure of "total PCBs." 
Specific congeners have dioxin-like properties and the risks and hazards associated with potential exposure to 
congeners should be handled using the congener-specific toxicity equivalent factors (TEF) for the purpose of 
generating estimates of 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (2, 3, 7, 8-TCDD) toxicity equivalents (TEQ). In 
summary, the work plan must be revised to (1) provide a clear explanation of the process for characterizing 
risks and hazards associated with potential exposure to PCBs presented on an Aroclor-, homologue-, and 
congener-specific basis, (2) evaluate the internal consistency of the risk and hazard characterization results for 
PCBs based on Aroclor-, homologue-, and congener-specific analytical results, and (3) explain how the other 
factors discussed above (for example, the impact ofweathering and the range of toxicity estimates) will be 
considered in presenting a complete PCB picture. 

Response 

In his January 29, 2002 "approval" letter, Boyle appears to have misinterpreted the intent of AK Steel's Work 
Plan with respect to the use of Aroclor, homologue and congener data. Contrary to Boyle's assertion, AK Steel's 
Work Plan did not state that homologue data would be used instead of Aroclor data if both analyses were 

11 



ARCADIS 

available for a specific environmental media. Rather, AK Steel's Work Plan specified that this would be the 
practice if both analyses were available for a given sample. The number of samples for which both analyses 
were completed is relatively small (33 sediment samples, 8 soil samples, 3 groundwater samples). It is 
appropriate and consistent with USEPA (1989a) guidance that the more accurate analytical result should be used 

to predict risks. Such substitutions certainly will not be made across a given environmental medium. 

The exclusion of congener-specific data is not based on interpretation ofValoppi's work Rather, adequate 
quality assurance/quality control (QA/QC) reports have not been provided for WSU' s congener data and 
therefore the quality of that data set cannot be validated. The WSU congener data will be excluded from the 
derivation ofEPCs because of the Jack of available QA/QC data associated with that dataset Regardless, 
because the WSU dataset does not include any fish tissue analyses, its inclusion or exclusion will not materially 
affect the conclusions of the risk assessment AK Steel's Work Plan has been revised to specify that the risk 
assessment will include a table summarizing the WSU data for Dick's Creek 

6. Potential Exposure Scenarios At Dick's Creek Stream Bank and Flood Plain Soil Must be Evaluated: The 
work plan states that the uncertainty section of the human health risk assessme;:t (HHRA) and the ecological 
risk assessment (ERA) will discuss the lack of an evalua.tion of potential exposure scenarios and risks to human 
and ecological receptors related to stream bank and flood plain soil adjacent to Dick's Creek, and its 
tributaries, primarily Monroe Ditch. In support of this statement, the text notes that the administrative Order 
and approved sampling and analysis plan (ARCADIS 2000) did not include sampling of stream bank and flood 
plain soil. The text also states that (1) based on the conceptual site model (CSM), an assessment of exposure to 
COPCs in surface water, sediment, and fish tissue from Dick's Creek will be protective of human health and the 
environment and (2) there is no justification to assume that concentrations of CO PCs will be higher in stream 
bank and flood plain soil compared with concentrations in Dick's Creek sediment. . .. , 

Dick's Creek, however, has a history of high water events; as well, uncertainty exists about the dates and 
locations of PCB disposal in the study area (for example, an additional source of contamination downstream of 
Monroe Ditch within the stream bank area of Dick's Creek was discovered during trenching activities 
performed by AK Steel's contractor). Therefore, PCB materials may have been disposed ofin the flood plain or 
PCB-contaminated sediment may have washed up onto the flood plain. The determination that potential stream 
bank and flood plain soil exposure scenarios will be evaluated only in the uncertainty section of the HHRA and 
ERA is inadequate and must be revised. 

In a letter dated December 18, 2001, the US. EPA required additional work pursuant to the 7003 
Administrative Order. Specifically, US. EPA requires AK Steel to "investigate the flood plain as to the nature 
and extent of potential sources of contaminants and their impact on human health and the environment" (US. 
EPA 2001b). 

The statement that "based on the conceptual site model (CSM) and assessment of exposure to COPCs in surface 
water, sediment, andfzsh tissue from Dick's Creek will be protective of human health and the environment" is 

not supported by adequate justification. Presumably this statement is based in part on the statement that "there 
is no justification to assume that concentrations of CO PCs will be higher in stream bank and flood plain soil 

compared with concentrations in Dick's Creek sediment." There has been no assertion that flood plain soil has 
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higher concentrations of COP Cs than Dick's Creek sediment, and concentrations in flood plain soil do not need 

to be higher in order to pose potential direct contact risks to human or ecological receptors. Human and 
ecological receptors beyond those considered in the work plan (see Sections 2.2.2 and 3.1.2, and Figures 3-4 
and 3-5) may be exposed to contaminants in stream bank and flood plain soil. No evidence provided justifies the 
conclusion that "assessment of exposure to COPCs in surface water, sediment, and fish tissue.from Die/e's 
Creek will be protective of human health and the environment. " 

For example, "Appendix B to the Human Health Risk Assessment: Human Use Survey" indicates that a variety 
of individuals engaged in activities unrelated to swimming, wading, and fishing in Dick's Creek were observed 
along the banks of Dick's Creek during the survey period. Some of these individuals were observed walking and 
riding bikes, horses, dirt bikes, and all-terrain vehicles (ATV) and may be exposed to contaminants in flood 
plain soil while engaged in these activities. Other individuals were observed wading, swimming, and fishing in 
Dick's Creek. Individuals engaged in these activities may be exposed to contaminants in stream bank soil and 
sediment. A larger number of individuals were observed walking and engaged in riding activities along the flood 
plain than those that were observed wading, swimming, and fishing in Dick's Creek. As a result of potentially 
greater exposure frequency, individuals exposed to contaminants in flood plain soil at concentrations at or 
below the concentration of contaminants measured in Dick's Creek sediments, may experience significant risks 
and hazards. 

Similarly, ecological receptors that may be exposed to stream bank and flood plain soil and sediment are 
expected to include some species not considered in the simplified food web (Figure 3-4) presented in the work 
plan. The potential exposure and risk to ecological receptors exposed to stream bank and flood plain soil and 
sediment may not be less than the exposures and risks to ecological receptors potentially exposed to 
contaminants in Dick's Creek sediment and surface water. 

Based on US. EPA 's request for additional work, the data necessary to complete the evaluation of potential 
human and ecological exposure scenarios involving stream bank and flood plain soil will be available in the 
near future (US. EPA 2001b). Therefore, the work plan must be revised to address potential human and 
ecological exposure scenarios involving stream bank and flood plain soil. At a minimum, the work plan must be 
revised to (1) identify and characterize stream bank and flood plain-specific exposure scenarios, (2) add stream 
bank and flood plain soil to the human health and ecological-specific CSMs, and (3) present stream bank and 
flood plain-specific ecological food webs. 

Response 

Although AK Steel strongly disagrees with USEP A's espoused position, AK Steel's Work Plan has been revised 
to specify that exposures to bank and floodplain soils will be evaluated. 

7. 95 Percent Upper Confidence Limit (UCL) of the Arithmetic Mean Must be Used as the EPC for Central 
Tendency Exposure (CTE): The work plan states that the arithmetic mean concentration of medium-specific 
data sets will be used to represent the EPC under GTE conditions. In supporting this position, the work plan 
(see Section 2.2.4) cites US. EPA 's "Guidance for Risk Characterization," which states in part that "the 
descriptor addressing central tendency may be based on either the arithmetic mean exposure or the median 
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exposure (median estimate)" and "the average estimate used to approximate the arithmetic mean can often be 
derived using average values for all the exposure factors" (U.S. EPA 1995). This statement is consistent with 
US. EPA 's "Calculating the Concentration Term" guidance, which states that an "average concentration" 
should be used under both reasonable maximum exposure (RME) and average (CTE} conditions (U.S. EPA 

1992a}. 

However, the 1992 guidance also states that "because of the uncertainty associated with estimating the true 
average concentration at a site, the 95 percent upper confidence limit (95 UCL} of the arithmetic mean should 
be used for this variable (concentration term)" (U.S. EPA 1992a). Therefore, consistent with US. EPA 
guidance, the 95 UCL must be used as the EPC under both RME and CTE conditions (U.S. EPA 1992a, 1995). 

Response 

The use of the 95% UCL as the EPC for both central tendency and high end exposures advocated by USEPA 
would yield a risk assessment that is less informative, less realistic, and less transparent than one in which the 
me,m is used as the EPC for central tendency exposures. As noted in USEP A (1989b) guidance specifically 
addressing the assessment of health risks from consumption of fish and shellfish, "arithmetic means are needed 
to compare exposure estimates with [reference doses (Rills)] and to calculate health risk for chronic effects 
because long-term consumption is an averaging process" (p. 51 ). USEP A (1989b) continues that: 

''Use of the upper 90 or 95 percent confidence limit in place of the mean would provide a 
conservatively high estimate of exposure. Calculation of conservative estimates for exposure is 
an appropriate step in uncertainty analysis. Use of upper confidence limits for chemical 
concentrations in combination with a plausible-upper-limit estimate for the Carcinogenic 
Potency Factor may lead to an unrealistic (i.e., highly unlikely) estimate of upper-bound risk, 
especially if a conservatively high estimate of fish consumption is also adopted. In most cases, 
the best estimate of exposure based on mean contaminant concentrations should be used to 
develop risk estimates" (p. 52). 

Furthermore, use of the 95% UCL as the EPC for central tendency and high end scenarios, as argued for in the 
January 29, 2002 "approval" letter, would yield virtually identical results because the EPC is the most sensitive 
exposure parameter required for the calculation of risks. Additionally, calculation of population risks (in 
addition to individual risks) requires an estimate of average risks, which would be lacking if the 95% UCL were 
used as the EPC for both central tendency and high end exposures. As such, this modification would prevent the 
risk assessment from calculating and presenting both individual and population risks, thereby resulting in a risk 
assessment that is inconsistent with USEP A (1992b) exposure assessment guidance. For all of these reasons, the 
mean concentration is a more meaningful, useful and appropriate EPC than the 95% UCL for central tendency 
exposures argued for in the January 29, 2002 "approval" letter. 

8. Conversion Factors Must be Used With Proposed Adult Body Weight and Averaging Time for Cancer: The 

work plan proposes to use an adult body weight of 71. 8 kg and an averaging time for cancer (ATC) (otherwise 
identified as an estimate of human lifetime) of27,375 days (75 years), as recommended in US. EPA 's 
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"Exposure Factors Handbook" (US. EPA 1997a). These values differ from those traditionally recommended by 

US.EPA. 

US. EPA's "Exposure Factors Handbook" (US. EPA 1997a) states, 

and 

when using values other than 70 kg, however, the assessors should consider if the dose estimate will be used 
to estimate risk by combing with a dose-response relationship which was derived assuming a body weight of 
70 kg. If such an inconsistency exists, the assessor should adjust the dose-response relationship as described 

in the appendix to Chapter I .. 

when using values other than 70 years, however, the assessors should consider if the dose estimate will be 

used to estimate risk by combining a dose-response relationship which was derived assuming a lifetime of 
70 years. If such an inconsistency exists, the assessor should adjust the dose-response relationship by 
multiplying by (lifetime/70). Chemical specific CSFs should be adjusted using a conversion factor 

calculated as (lifetime [in years} [ATC} I 70). 

However, the work plan does not propose to include the necessary adjustments recommended by US. EPA. 
Therefore, the work plan must be revised to discuss the necessity of employing conversion factors, as described 
in US. EPA 's "Exposure Factors Handbook" (US. EPA 1997a), because the proposed adult body weight and 
ATC (lifetime) values proposed differ from those used to derive carcinogenic slope factors (CSF). The work plan 
must include a tabular summary of the conversion factors that will be used. Note: the chemical-specific toxicity 
factors should not themselves be revised. Rather, relevant equations should be revised to include the 
appropriate conversion factor by which a toxicity factor will be multiplied. In this manner, the proposed 
conversion and toxicity can be more easily verified, and the risk assessment maintains a consistent use of US. 
EPA-recommended toxicity factors. Alternatively, the work plan could be revised to use the standard adult body 

weight and ATC values of 70 kg and 25,550 days, respectively. 

Response 

USEP A's (1997a) Exposure Factors Handbook states that standard exposure assumptions ( e.g., 70 kg body 
weight, 70 year lifetime, 20 cubic meters per day or m3/day inhalation rate) are inaccurate for the national 
population. Appendix lA of the Exposure Factors Handbook presents procedures for ensuring that population 
parameters used in exposure assessment are consistent with the population parameters used to derive the dose

response values in the Integrated Risk Information System (IRIS). 

Noncancer toxicity values (i.e., RfDs and reference concentrations or RfCs) are based on animal or human dose
response data and application of uncertainty factors. As such, these values do not contain any human exposure 
factors. Therefore, no adjustment for body weight or lifetime duration is necessary (USEPA 1997a). 

In contrast, those CSFs that are based on animal studies (e.g., CSFs for polycyclic aromatic hydrocarbons or 
P AHs and PCBs) do contain an animal-to-human scaling factor that is based on an assumed human body weight 
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of 70 kg. Therefore, consistent with Boyle's comments, those CSFs will be adjusted to reflect the 71.8 kg body 
weight used in the exposure assessment. That adjustment entails multiplying the CSF by 1.01 [=(71.8/70)'13

]. 

That correction factor is presented in AK Steel's revised Work Plan. A lifetime duration adjustment is not 
necessary for CSFs derived from animal data, because the assumption is made that events occurring in the 

lifetime animal bioassay will occur with equal probability in a human lifetime, regardless of duration (USEP A 
1997b). 

Specific Modifications 

1. Section 2.1.1, Page 7, Paragraph 1. Section 2.1.1 discusses data han.1lingpractices. The text states that "when 
PCB congener data collected by Wright State University (WSU) and supporting documentation are provided to 
AK Steel, the data will be reviewed in accordance with quality assurance protocols ... and incorporated into 
the HHRA, if appropriate. "Both the PCB congener data collected by WSU and supporting documentation have 
been provided to AK Steel (U.S. EPA 2001a). Therefore, the text must be revised to clarify that the data have 
been received, are being reviewed, and will be incorporated into the HHRA. 

Response 

AK Steel's Work Plan has been revised to state that the WSU data have been received and included in a 
summary table. However, because inadequate QNQC data were provided, that data will not included in the 
calculation ofEPCs. 

2. Section 2.1.2, Page 8, Bullet 4. The frequency of detection threshold should be 5 percent (US EPA 1989a), not 
a range of 5 percent to -10 percent, as certain chemicals may be unnecessarily excluded from further 
quantitative evaluation in the HHRA. The work plan must be revised accordingly. 

Response 

AK Steel's Work Plan has been revised to specify that a 5 percent frequency of detection will be used as the 
threshold for excluding chemicals from the list of CO PCs due to low frequency of detection. 

3. Section 2.2.1, Page 12, Paragraphs 3 and 4. Section 2.2.1 discusses the exposure setting for the risk 
assessments. The text states that "Dick's Creek is too small to support enough adult game fish for the creek to 
be considered a recreational fishery." The text also states "not many anglers are interested in catching common 
carp, and fewer still are interested in consuming them. " 

With regard to the first statement, the watershed for Dick's Creek encompasses approximately 50 square miles, 
which is sufficient to support viable populations of many species of fish, including game fish. The fact that game 
fish, such as largemouth bass, small mouth bass, rock bass, and channel catfish, populate Dick's Creek 
indicates that the potential exists for a good fishery. The current water and sediment quality problems in Dick's 

Creek have occasional and routinely chronic negative impacts on Dick's Creek fish. The first statement makes 
an unacceptable circular argument, specifically that the lack of a large population of large game fish, whose 
presence is limited by current contamination,justifies an assumption that Dick's Creek has no potential for a 
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viable recreational fishing resource. Additionally, the lack of larger fish for some species is likely impacted by 
fish kills that occurred during the 1990s (State of Ohio 2000). It takes the resource time to recover and for fish 

to grow to larger sizes. 

Ample evidence exists documenting that fishing in Dick's Creek does occur on a recurring basis. US. EPA and 
the local health departments have received letters documenting that fishing has occurred in Dick's Creek. Also, 
OEPA has observed individuals fishing in Dick's Creek, and US. EPA and OEPA have observed other evidence 
of fishing such as the presence of bait boxes and used fishing line. Finally, as noted in General Comment 1, 
Appendix B indicates that about 74 adult angler fishing visits are made to Dick's Creek each year (ARCADIS 

2001 a) - this .estimate would be expected to increase as the resource recovers. 

The second statement observes that rough fish such as common carp, are not commonly caught and even less 
likely to be ingested. However, OEP A has observed that in many areas of Ohio, these types of fish are caught 
and consumed, especially in areas with lower income individuals. Carp and catfish (both present in Dick's 
Creek) are listed as "Fish Ohio" species, and state-wide prizes are available for catching large individuals. 

Therefore, the discussion in Section 2.2.1 must be revised to strike the above referenced statements and to state 
that Dick's Creek is capable of supporting recreational fishing and that rough fish such as carp are in fact 
caught and ingested more frequently than suggested in the text, based on the discussion presented above. 

Response 

AK Steel's Work Plan has been revised to more accurately describe the quality of Dick's Creek as a fishery, 
largely based on the results of EA' s (2001 b) fisheries survey. See response to General Modification 1 regarding 
the influence of watershed size and water and sediment quality on the quality of the fishery. The statement 
regarding anglers' interest in catching and consuming common carp has been removed from AK Steel's revised 

Work Plan. 

4. Section 2.2.1. Page 13. Paragraphs 1 and 2. Section 2.2.1 discusses the exposure setting considered in the 
HHRA. The text claims that there is no evidence that Dick's Creek is used for subsistence fishing. More 
specifically, the text claims that evidence shows that the requirements identified by US. EPA for inclusion of a 
subsistence fishing scenario have not been met for Dick's Creek. However, as noted in General Modification 1, 
in fact both of the US. EPA requirements have been met. The text of Section 2.2.1 must be revised to clarify that 
these conditions have been met and that a subsistence fishing exposure scenario will be evaluated in the HHRA. 

Response 

See response to General Modification 1. 

5. Section 2.2.2.2. Pages 16 and 17, Paragraphs l. and 3. and O and 1 respectiv'!!J!.. Section 2.2.2.2 discusses the 
angler exposure scenario. The text states that "fishing in Dick's Creek is expected to be very limited or 
nonexistent." The text also states that "there is no evidence that Dick's Creek is used for subsistence fishing." 

As noted above in General Modification I, data presented in AK Steel's Appendix B support the conclusion that 
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about 7 4 adult angler fishing visits to Dick's Creek can be anticipated each year - an estimate of 7 4 adult 
angler fishing visits, plus additional adolescent angler fzshing visits, cannot be characterized as "limited or 
nonexistent." In addition, both U.S. EPA-required conditions for consideration of a subsistence fishing exposure 
scenario have been met. Therefore, the text of Section 2.2.2.2 should be revised to (1) eliminate the above
quoted characterization of fishing at Dick's Creek a.s "limited to nonexistent" and provide specific discussion of 
the estimated number of adult and adolescent angler fishing visits in Dick's Creek and (2) clarify that both U.S. 
EPA-required conditions for consideration of a subsistence fishing exposure scenario have been met and that 

this scenario will be evaluated in the HHRA. 

Response 

See response to General Modification 1. 

6. Section 2.2.3, Par:e 18, Paragraphs O Cl" bullet) and 1. Section 2.2.3 discusses the exposure units that will be 
evaluated in the HHRA. The exposure unit "on-site sediment and swface water" is defined as including 
"Monroe Ditch, the drainage swales on the west side of the closed landfill #1, discharge channels associated 
with outfalls 002 and 003, and polishing and settling ponds associated with these outfalls. "By combining these 
different locations into a single exposure unit and addressing potential exposure using a single set of exposure 
parameters, the implicit assumption is that there is an equal likelihood of exposure by site workers and 
trespassers to sediment and surface water at these different locations. However, as defined, this exposure unit 
combines geographically distant locations with significantly different exposure potential at each location. 

For example, in order to gain access to the polishing ponds associated with outfalls 002 and 003, trespassers 
would have to enter portions of the AK Steel property that are fenced off from surrounding public areas, 
whereas trespassers entering Monroe Ditch can gain ready access from both the upstream and downstream 
portions of the ditch. Similarly, on-site workers are less likely to be exposed in Monroe Ditch than in polishing 
and settling ponds. Also, evidence of receptor access to Monroe Ditch, particularly near its confluence with 
Dick's Creek, has been noted by U.S. EPA, OEPA, and WSU personnel. Finally, contaminant concentrations 
vary widely among the different locations proposed for inclusion in a single "on-site sediment and su,face 
water" exposure area. As noted in Specific Comment 14 from the Revision 1 work plan comments (see Appendix 
A to the work plan) the concentrations of PCBs, PAHs, metals, and other constituents in Dick's Creek are not 
uniformly distributed. For example, PCB contamination above AK Steel's Outfall No. 003 is minimal, the 
highest PCB concentrations have been measured between AK Steel Outfall No. 002 and Yankee Road, and PCB 
concentrations are generally lower downstream of Yankee Road. By on-site surface water bodies, the 
contaminant concentrations to which trespassers and on-site workers may be exposed are underestimated and 
overestimated, respectively. 

According to U.S. EPA (u.S. EPA 1989a), exposure areas should be defined based on exposure potential, 
including receptor activity patterns and access, as well as on contaminant concentrations. As noted above, the 
different locations vary widely with regard to both exposure potential and contaminant concentration factors. 
Therefore, the single, proposed, on-site sediment and surface water exposure unit should be divided into 
multiple exposure units based on exposure potential and contaminant concentrations. Because evidence exists 
that human receptors have ready access to and have visited Monroe Ditch and because contaminant 
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concentrations, particularly those of PCBs and polynuclear aromatic hydrocarbons (P AH) in Monroe Ditch, 
are among the highest in the study area, the sediment and surface water of Monroe Ditch should be considered 
as its own exposure unit, The work plan should be revised to separate the single on-site sediment and surface 
water exposure unit into multiple units based on the factors discussed above; the new exposure units should 

consider the sediment and surface water of Monroe Ditch as a separate exposure unit, 

Consideration of a single exposure unit is acceptable for the purpose of evaluating exposure through ingestion 
offish caught in Dick's Creek Fish are mobile and can readily move throughout Dick's Creek, However, with 
regard to potential exposure through incidental ingestion and direct contact with sediment and surface water in 
Dick's Creek, ample evidence shows that human receptors frequent or may frequent particular portions of 
Dick's Creek more than others, For example, on more than one occasion, US EPA, Tetra Tech EM Inc, (Tetra 
Tech), and WSU personnel have observed congregations of individuals or other evidence of recreational activity 
beneath the railroad bridge near the confluence of Monroe Ditch and Dick's Creek Also, WSU and US EPA 
personnel have observed school-age children and adolescents playing in or along Dick's Creek, adjacent to 
Amanda School, on more than one occasion, Further, Dick's Creek flows about 5 miles from the AK Steel 
facility in a westward direction to the Great Miami River, 

In general, it is unrealistic to assume that residents living near or adjacent to Dick's Creek will visit all portions 
of the creek on a consistent basis, Instead, individuals living in these residences may be expected to frequent 
Dick's Creek at locations in close proximity to their residences, 

Therefore, the work plan must be revised to separate the single Dick's Creek sediment and surface water 
exposure unit into multiple units based on the factors discussed above, 

Response 

AK Steel's Work Plan has been revised to specify that the risk assessment will evaluate the following exposure 
units: 

OMS Operations Area 

• 

• 

• 

• 

Hot spots, if they exist 

All other surface soils (0-2 feet below land surface or BLS) 

Momoe Ditch surface sediment and surface water 

Surface sediment and surface water associated with polishing and settling ponds and discharge channels 
associated with outfalls 002 and 003 and with drainage swales on the west side of closed landfill #1 

Dick's Creek 

• 

• 

• 

Hot spots, if they exist 

Floodplain and bank soil, surface sediment, and surface water upstream of Reach 4 

Floodplain and bank soil, surface sediment, and surface water in Reaches 4 and 5 
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• Floodplain and bank soil, surface sediment, and surface water downstream of Reach 5 

• Fish throughout Dick's Creek 

AK Steel's Work Plan also specifies that exposure frequencies associated with individual exposure points will 

be adjusted to reflect the likelihood of individuals dividing their total exposure frequency among the various 

exposure points. 

7. Section 2.2.4, Page 19. Paragraphs 2 and 3. Section 2.2. 4 discussed calculation of the EPC under both RJ.fE 
and CTE conditions. The text states that EPC under CTE conditions will be set equal to the arithmetic men. This 
approach is inconsistent with US. EPA guidance (U.S. EPA 1992a, 1995) (see also General Modification 6). 
Therefore, Section 2.2.4 must be revised to indicate that the 95 UCL or the maximum concentration will be used 
as the EPC under both RME and CTE conditions. 

Response 

See response to General Modification 7. 

8. Section 2.2.5.2, Page 21, Paragraph 1. Section 2.2.5.2 discusses receptor-specific body weights that will be 
used in the HHRA. A body weight of71.8 kg is proposed for adult receptors. Section 2.2.5.2 must be revised as 
noted in General Modification 7. 

Response 

See response to General Modification 8. 

9. Section 2.2.5.8, Pages 25 through 27. Section 2.2.5.8 discusses the fish ingestion rates. Specifically.fish 
ingestion rates of 5.25 and 4. 71 g/day are proposed for evaluating exposure under RJ.fE and CTE conditions, 
respectively. 

These ingestion rates are identified as the 90 percent UCL on the mean and the mean daily average per capita 
estimates of freshwater and estuarine finfish and shel/f1Sh rates for the general population based on Jacobs and 
other's (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food Intake by Individuals (CSFII) 
(USDA 1989-1991). In general, US. EPA recommends that "local or regional assessment of fish/shellfish 
consumption be peiformed when ever possible to avoid possible errors inherent in extrapolating standard 
values for the US. population to distinct subpopulations" and "national averages . .. are not predictive of all 

subgroups and regions on a scale fine enough to address local situations of potential concern" (US. EPA 
1989a). 

The population fishing at Dick's Creek (and, therefore, the ingestion rates relevant to their protection) does not 
fit the national average for several reasons. A significant low-income population is present in Middletown, 
Ohio. Specifically, about 15 percent of Middletown households have incomes at or below the poverty level (City 

of Middletown 2000). Individuals from these households may be more likely than the general population to 
ingest fish species that are not valued for recreational fishing. The responses to Specific Comment 12 from the 
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Revision 1 work plan comments (see Appendix A to the work plan) noted that several studies 'failed to show a 

relationship between low incomes and high rates of consumption of self-caught fish." However, other studies 
indicate that there may be a relationship between lower annual incomes and a greater fish consumption rate. 

For example, a study of Michigan sport angler fish consumption indicates that anglers with annual incomes of 

less than $15,000 ingested about 50 percent more fish than anglers with annual incomes of more than $40,000 

(West and others 1993). Also, a study of anglers in Alabama suggests that persons with lower annual incomes 
may ingest more self-caught fish than persons with higher annual incomes (Fisheries Information Management 

System (FIMS) and Department of Fisheries and Allied Aquacultures [FAA] 1994). 

Furthermore, from a common sense perspective, it is unreasonable to evaluate the risk from consumption of fish 

caught from Dick's Creek based on the assumption that an adult consumes only about 96 grams of fish per year 
(5.25 g!day x 0.05 fraction ingested x 365 days). This amount is approximately 42 percent of one complete 
serving of fish, assuming a 227-gram serving size. The fish ingestion rates used in the HHRA to represent RME 

and CTE conditions must be representative of recreational anglers, although modified to account for the 
potential for increased fish consumption due to low-income individuals in the surrounding community. 

Therefore, fish consumption by low-income human receptors in the Middletown area may be higher than the 
RMEfish consumption rate of 5.25 glday used in the HHRA. Table 10-67 in US. EPA 's "Exposure Factors 

Handbook" notes that the mean sport fish consumption for Michigan residents with annual incomes of less than 
$15,000 (near the federal poverty level) is 21.0 glday with a 95% UCL of25.8 g!day (US. EPA 1997a). 
Similarly, US. EPA recommends use of mean and 95th percentilef,sh ingestion rates of8 and 25 g!day for the 

recreational freshwater sport angler (US. EPA 1997a). 

As noted in General Modification I, the requirements for consideration of subsistence fishing as an exposure 
scenario in the HHRA have been demonstrated for Dick's Creek based on data collected and presented by AK 
Steel (ARCADJS 2001a, 2001b). It has also been demonstrated that Dick·s Creek is fished regularly (about 74 

adult angler days/year) even though the State of Ohio Department of Health has a fish consumption advisory in 
place for Dick's Creek. Ingestion rates based on average f,sh consumption by the general public are not 

appropriate for evaluation of a subsistence fishing exposure scenario. As noted above, the 95 UCL of the mean 

sport fish consumption for Michigan residents with annual incomes of less than $15,000 (near the federal 

poverty level) is 25.8 glday (US. EPA 1997a). This value is consistent with U S. EPA 's recommendation of a 

95th percentile fish ingestion rate of 25 g/day for the recreational freshwater sport angler (U.S. EPA 1997a). 
Therefore, Section 2.2.5.8 must be revised to propose aft.sh ingestion rate of at least 25 g!day under RME 

conditions. In order to reflect average conditions and to provide a range of exposure and risk values, Section 
2.2.5.8 should be revised to propose aft.sh ingestion rate of8 glday under CTE conditions. 

Response 

The fish consumption rates of 8 g/day and 25 g/day argued for by USEP A are in no way reflective of the quality 
of Dick's Creek as a fishery. Additionally, it is not necessary to modify fish consumption rates to account for the 
potential for increased fish consumption due to low-income individuals in Middletown. Typically, the 
description of the exposed population guides the selection of appropriate exposure factor values for quantitative 
risk assessment. However, in the final analysis, what matters is not the label given to the population of interest, 
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but rather the specific values of exposure factors used in the equations to estimate dose rate. In the January 29, 
2002 "approval" letter, Boyle argues that the population of anglers at Dick's Creek "subsistence anglers," but 
recommends that exposure factor values "be representative of recreational anglers, although modified to account 
for the potential for increased fish consumption due to low-income individuals in the surrounding community" 

(p. E-14). 

USEPA's inappropriate 8 g/day and 25 g/day fish consumption rate requirements are derived from studies of 
large, active recreational angler populations with access to multiple waterbodies, including high-quality 
destination fisheries such as Maine rivers and the Great Lakes (Ebert, Harrington et al. 1993; Connelly, Knuth et 
al. l\;96; West, Fly et al. 1989, 1993). The settings of these studies bear virtually no resemblance to conditions at 
Dick's Creek, and consequently, there is no scientific basis for applying the fish consumption rates from those 
studies to Dick's Creek. Stated another way, recreational anglers as portrayed in studies supporting the 8 g/day 
and 25 g/day fish consumption rates argued for by USEPA are not representative of Dick's Creek anglers now 
or under future conditions, and hence those rates are not informative regarding likely fish consumption rates at 
Dick's Creek. 

In the January 29, 2002 "approval" letter, Boyle asserts that "individuals from [low-income] households may be 
more likely than the general population to ingest fish species that are not valued for recreational fishing" and 
that "other studies indicate that there may be a relationship between lower annual incomes and a greater fish 
consumption rate" (p. E-13 and p. E-14). USEP A offers no specific evidence to support the first assertion, which 
depends on the dubious assumption that members of low-income households fish to satisfy economic need and 
hence are less selective in their fish harvest than other anglers. As support for his second assertion, Boyle cites 
two studies: West, Fly et al. (1993) andFIMS and FAA (1994), as counterevidence to the three studies 
originally cited by AK Steel that showed that lower incomes did not result in higher rates of consumption of 
self-caught fish. 

It is important to note that according to Jacobs, Kahn et al. (1998), the CSFII survey, used as the basis of the fish 
consumption rates of 5.25 and 4.71 g/day that are proposed in AK Steel's Work Plan, included responses from 
260 "basic" census area segments (all households, regardless of income) and 500 lower income area segments 
(household income no greater than 130 percent of the U.S. poverty level). Thus, this survey contains a greater 
proportion oflow-income families than are present in Middletown (15 percent of households at or below the 
poverty level). As such, Jacobs, Kahn et al.' s (1998) analysis of the CSFII data accounts for any fish 
consumption behavior that may be unique to low income individuals. 

In addition, the weight of evidence from the literature supports AK Steel's original assertion that low incomes 
are not linked to high rates of consumption of self-caught fish. In addition to the three studies originally cited by 
AK Steel that were conducted in Maine (Ebert, Harrington et al. 1993), Florida (Degner, Adams et al. 1994), 
and California (Allen, Velez et al. 1996), studies conducted in New York (Connelly, Brown et al. 1990), Indiana 
(Williams, Sheaffer et al. 1999), and Michigan (West, Fly et al. 1989) also failed to show statistically significant 

differences in rates of consumption of self-caught fish according to income group. The studies cited by USEP A 
(West, Fly et al. 1993 and FIMS and FAA 1994) have their flaws and are not adequately convincing as to an 
income-consumption rate relationship to override the conclusions reached by the larger number of other studies 
that showed no link between lower incomes and higher rates of consumption of self-caught fish. 
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The West, Fly et aL (1993) study cited in the January 29, 2002 "approval" letter shows that, while differences in 
fish consumption rate according to income group were statistically significant in this statewide study of 
Michigan anglers, differences according to residence size were of greater magnitude, within the Small City 
category (20,000 to 100,000 residents), into which Middletown would fall. The income relationship shown by 
West, Fly et aL (1993) contrasted with the prior West, Fly et aL (1989) study, also a statewide study of Michigan 
anglers, that failed to show such a relationship. 

The Alabama (FIMS and FAA 1994) study cited by USEP A found that the relationship between lower incomes 
and higher fish consumption was linked to race of the respondent However, the Alabama study was an on-site 
interview study, and the authors failed to correct for avidity bias due to unequal sampling weights for 
respondents due to unequal probabilities of inclusion that are an inherent feature of on-site interview studies. 
Unlike mail or telephone surveys, in which all respondents have an equal probability of participation, the 
probability that an angler is included in an on-site survey is related to his or her frequency of fishing at the 
interview site. As a result, more frequent anglers (who in many cases have higher fish consumption rates) are 
over represented in the survey sample because they have a greater chance of being encountered while fishing. 
Calculating and applying sampling weights reflective of probability of inclusion in the survey sample is essential 
to render results of on-site interview studies applicable to the population of anglers such surveys are designed to 
represent ( see, e.g., Wilson, Price et al. 2001, USEP A 1997a). Because appropriate sampling weights were not 
applied, fish consumption rates reported in the Alabama study are likely to be biased high. The effect of this bias 
on the reported link between income, race, and consumption rates is unknown, but certainly the existence of the 
link and its magnitude are called into question by this failure to apply appropriate sampling weights to survey 
responses. 

With respect to Dick's Creek, the central issue is whether the presence of a significant low-indome population 
in Middletown requires special consideration in development of fish consumption rates for use in the risk 
assessment. Neither AK Steel nor USEPA identified studies that specifically dealt with small streams in urban 
and industrialized areas. However, site-specific data from AK Steel's Human Use Survey (Appendix B; 
ARCADIS 2001a) are both quite informative and much more reliable than the results of any studies of other 
water bodies reported in the scientific literature. AK Steel's Human Use Survey indicates that use of Dick's 
Creek for fishing is infrequent and sporadic. Although the few anglers observed were not interviewed to 
determine their income level, the very paucity of observations contradicts USEPA's unsupported theory that the 
presence of a significant low-income population in Middletown renders Dick's Creek an important source of 
food for these low-income families. The level of fishing identified in AK Steel's Human Use Survey is simply 
too low to justify a fish consumption rate adjusted upward to reflect USEPA' s flawed and scientifically 
unsupportable presumption that Dick's Creek is an important food source for anyone, let alone low-income 
Middletown families. 

From a practical standpoint, in an urban setting like Middletown, food is readily available from a variety of 
outlets at all price levels. Fishing for food, in contrast, is time-consuming and requires investment in gear with 
uncertain results, particularly at a poor fishing location like Dick's Creek For a low-income family, which 

typically has little time available after meeting the heavy demands of jobs and childcare, fishing at Dick's Creek 
would be a highly inefficient method of meeting the family's food needs, Of note, even among first- and second
generation Asian and Pacific Islander immigrant groups in the Seattle area, who prize seafood in their diets and 
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have good access to very productive waterbodies, only 3 to 21 percent of fish consumed was self-caught. Their 
preferred sources of fish in this urban area included grocery stores, street vendors, and restaurants (Sechena, 
Nakano et al. 1999). 

For all of these reasons, fish ingestion rates of 5 .25 and 4. 71 g/day are more appropriate and relevant for Dick's 
Creek. 

10. Section 2.2.5.9, Page 27, Paragraphs 1 and 2. Section 2.2.5.9 discusses the fraction of fish ingested from Dick's 
Creek. This term is usually known as the fraction ingested (FI). The work plan proposes to use an FI value of 
0.05 based on a study, which indicated that about 95 percent of all fish consumption consisted of ingestion of 
commercially caught fish (Stern and others 1996). However, as noted above, the population assumed to fish in 
Dick's Creek may be substantially different from the general population of New Jersey studied by Stern and 
others (1996). As well, the RMEfish consumption rate of 5.25 g!day proposed in the work plan corresponds to 
about 10fishper year, each generating two 3.5-ouncefilets. If an angler is assumed to catch an average of 
between three and four fish of this size from Dick's Creek each month, this would correspond to a fish 
consumption rate of about 25 g!day. It is reasonable to assume that some anglers in the Middletown area 
consume this amount offish from Dick's Creek. Therefore, this consumption rate should not be subjected to 
reduction by a "fraction fish ingested from source" because one can reasonably assume that an angler can 
consume a sufficient amount offish from Dick's Creek without resorting to other fish locations. Therefore, 
Section 2.2.5.9 must be revised to propose that an FI value of 1 for RME conditions. 

Response 

There is neither a scientific nor a policy-based justification for assuming that 100 percent of all fish caught by a 
given angler are derived from Dick's Creek, when there are numerous far superior fishing locations in 
Middletown and accessible by public transportation. Because fish consumption rates reflect fish consumed from 
all freshwater and estuarine sources, they overestimate actual consumption from any single water body, such as 
Dick's Creek. Therefore, a factor to account for fraction ingested from the source is realistic and appropriate for 
use in AK Steel's HHRA. 

Common sense dictates that the fraction ingested from source must be substantially less than 1.0 (the 100 
percent argued for in the January 29, 2002 "approval" letter). Several desirable fishing locations are located in or 
near Middletown ( e.g., the Great Miami River, Smith Park Pond, Lake Monroe, Triangle Fishing Lake, Stoney 
Meadows Fishing Lake). Access to many of these locations by foot or public transportation allows anglers to 
vary their fishing locations, regardless of income. A person fishing for subsistence purposes (as asserted in the 

January 29, 2002 "approval" letter) would logically invest most of his or her angling effort at those locations 
most likely to be productive; any one of the alternate fishing locations is likely to be much more productive than 
Dick's Creek. Indeed, for individuals with limited time and money, it is even more practical to purchase food 
from discount retailers than to invest time and money (for fishing gear) on an endeavor with such uncertain 
results. 

Stem, Korn et al. (1996) support a fraction ingested from source of 5 percent (0.05), based on a seven-day recall 
survey of 1,000 randomly selected New Jersey residents, which found that commercially caught fish accounted 
for about 95 percent of all fish consumption (i.e., five percent of fish consumed were caught recreationally). 
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However, Stem, Korn et aL's (1996) findings also quite likely overestimate the fraction derived from any single 
water body, particularly when applied to Dick's Creek, for a number of reasons. While the population surveyed 
by Stem, Korn et al. (1996) is generally urban and suburban (like residents of Middletown, Ohio), the five 
percent of fish consumed that is recreationally caught likely come from multiple water bodies, including some 
that are considerably larger and more productive than Dick's Creek (including but not limited to the Atlantic 
Ocean). Hence, the five percent ingestion rate specified in AK Steel's Work Plan represents a conservative 
estimate of the fraction offish consumed that is derived from Dick's Creek. The remaining fish consumed are 
expected to come from more desirable fishing locations, as well as restaurants and markets. 

Further evidence that a fraction of fish ingested from the source equal to 0.05 overestimates fish actually 
ingested from Dick's Creek is provided by Table 10-5 ofUSEPA's (1997a) Exposure Factors Handbook. That 
table identifies the mean total fish consumption by species for the U.S. population. According to this table, the 
combined mean ingestion rate for species potentially present in Dick's Creek (i.e., bass, carp, catfish, and 
sunfish) is 0.586 g/day; this rate is only ten percent of the ingestion rate used in AK Steel's HH.RA. Thus, for the 

species present in Dick's Creek, a fraction of fish ingested of five percent equates to an assumption that 0.26 g 
fish ingested per day would come from Dick's Creek (i.e., 5.25 g fish ingested per day x five percent offish 
from Dick's Creek= 0.26 g fish ingested from Dick's Creek per day). Tlris value is about one-half of the mean 
ingestion rate for bass, carp, catfish and sunfish from all sources (0.586 g/day) reported in Table 10-5 of 
USEPA's (1997a) Exposure Factors Handbook. For all of these reasons, a fraction ingested from source equal 
to 0.05 is substantially more appropriate and defensible than the value (1.0) argued for in the January 29, 2002 
"approval'' letter. 

11. Section 2.2.5.1(}, Page 28, Paragraphs 1 and 2. Section 2.2.5.10 discusses the basis for the cooking loss factor 

proposed for use in the HHRA. The text proposes to use a cooking loss factor of0.59, based primarily on the 
work of Wilson and others (1998). This factor is based on the midpoint of the median percent mass of PCBs 
(0. 41) lost during various methods of cooking. The use of the proposed cooking loss factor value is 

inappropriate for several reasons. 

First, the text proposes a single cooking loss factor for use in evaluating both RME and CTE conditions. The 

cooking loss factor should be based on a more conservative (lower percentile) value of the mass of PCBs lost 
during cooking (Wilson and others 1998, Table 2) under RME as compared with CTE conditions. RME 

conditions should be evaluated based on the Id' percentile value in the percent reduction distribution provided 

by Wilson and others (1998, Table 2). Use of median values is appropriate for evaluating CTE conditions. 

Also, the cooking loss factor should be calculated as a weighted average of the mass of PCBs lost during 

cooking by various methods. As shown by Wilson and others (1998, Table 4),frying offish is likely to occur 

more often than other cooking methods such as broiling, smoking or boiling that are associated with greater 
percent PCB mass reduction than that associated with frying (Wilson and others 1998, Table 2). Therefore, 

calculating the percent PCB mass lost during cooking as the mid-point of the range of cooking method-specific 

PCB mass lost values overestimates the amount of PCB mass lost during cooking. 

An estimated frequency of cooking through various methods is recommended using data from Wilson and others 

(1998, Table 4). By evaluating the percent mass reduction through only the five methods for which method

specific PCB mass reduction values are presented in Table 2 by Wilson and others (1998) (baking, boiling, 
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broiling, flying, and smoking) and using PCB mass reduction values for the 10th and 50'h percentile to represent 
RME and CTE conditions, respectively, cooking loss factors during cooking of about 9 and 35 percent were 
calculated for RME and CTE conditions, respectively. 

It should also be noted that the mass of fish consumed is representative of "as-consumed" weights, while the 
fish tissue concentration of PCBs is measured when the tissue is "uncooked. " Therefore, concentrations of 
PCBs should be appropriately adjusted upwards to reflect the loss of fish mass from cooking prior to any 
potential assumption of loss of PCBs from cooking. 

Response 

In the absence of site-specific information on cooking method preferences for Dick's Creek anglers, it is 
inappropriate to use data for Santa Monica Bay anglers as argued for by Boyle in the January 29, 2002 
"approval" letter. It is also not appropriate to use the 10th percentile cooking loss for the high end scenario, as 
argued for by Boyle in the January 29, 2002 "approval" letter, due to the variable and unpredictable nature of the 
factors that influence cooking loss. 

Wilson, She.ar et al. (1998) present percent loss of PCBs for different cooking methods. On average, baking, 
boiling, broiling, frying, and smoking reduce conceqtrations of PCBs in fish by 41 percent. This yields a 
cooking loss factor of0.59 (or 59 percent), representing the amount ofPCBs remaining after cooking. As a case 
study, Wilson, Shear et al. (1998) present data on cooking method preferences for anglers in Santa Monica Bay 
in California; however, these data are not applicable to Dick's Creek and should not be used to weight the 
percent PCB loss. Santa Monica Bay in California and Dick's Creek are drastically different types of fisheries. 
Santa Monica Bay is an embayment of the Southern California Coast that borders the Los Angeles metropolitan 
area; it is approximately 266 square miles with 50 miles of coastline (SMBRP 2002), while Dick's Creek is only 
13.7 square miles in area. Santa Monica Bay is saltwater, while Dick's Creek is fresh water (actually, it is 
mostly storm water runoff and treated industrial and commercial wastewater). Santa Monica Bay is up to about 
1,650 feet deep (SMBRP 2002), while Dick's Creek averages 1.3 feet deep. Santa Monica Bay teems with over 
5,000 species of birds, fish, mammals, plants and other wildlife in diverse habitats including rocky intertidal 
areas, beaches, wetlands and lagoons, deep water, and kelp beds (SMBRP 2002), while golden redhorse is the 
dominate fish species in the urban habitat of Dick's Creek (EA 2001b). The dominant fishing methods in Santa 
Monica Bay are from piers and jetties and from commercial passenger fishing vessels, while the dominant 
method in Dick's Creek is from the bank of the creek. Santa Monica Bay anglers represent diverse 
backgrounds--43 percent are Caucasian, 25 percent are Hispanic, 18 percent are Asian, 10 percent are black and 
2 percent are "other" (SCCWRP and MBC 1994). In contrast, eighty-eight percent of the population of 
Middletown is Caucasian (http://www.ci.middletown.oh:us). Santa Monica Bay anglers are also more affluent 
than the general population of Middletown. Santa Monica Bay anglers have annual incomes between $25,000 
and $50,000 (39 percent) or greater than $50,000 (32 percent) (SCCWRP and MBC 1994). In Middletown in 
1989, 34 percent of households had annual incomes between $25,000 and $50,000, while 17 percent had 
incomes greater than $50,000 (http://www.ci.middletown.oh.us). 

In light of these many important differences between Santa Monica Bay and Dick's Creek fisheries and 
demographics, there is no reason to expect that cooking method preferences would be in any way similar for the 

26 



ARCADIS 

two locations. Consequently, there is no scientific basis for adjusting the cooking loss of PCBs from Dick's 
Creek fish based on the cooking methods preferences for Santa Monica Bay. Because data on preferred cooking 
methods are not available for Dick's Creek, the arithmetic average is the most scientifically defensible statistic 

for combining PCB loss by cooking method. 

In addition to accounting for different loss rates across cooking methods, it is necessary to select a percentile 
value (e.g., JO th percentile, 50th percentile) as the representative cooking loss for each method. In the January 29, 
2002 "approval" letter, Boyle argues for the use of the l 0th percentile for the high end exposure scenario, 
whereas AK Steel's Work Plan specifies that the 50th percentile value will be employed. Again, Boyle's overly 
conservative modification is without scientific basis. Unlike other behaviors (e.g., smoking and hand to mouth 
activities) that affect exposure, cooking loss is influenced by a range ofrandom and unpredictable variables, 
many of which are not related to human behavior. That is, while it may be reasonable to assume that the number 
of cigarettes that an individual smokes per day is relatively constant and, therefore, that exposures via incidental 
ingestion may consistently occur at a given percentile, there is nothing about cooking loss to suggest that an 
individual would repeatedly experience the same degree of exposure day after day for 30 years. Wilson, Shear et 
al. (1998) demonstrate that initial chemical mass, fillet lipid content and skin removal are not significant 
predictors of cookiLg loss. As a result, there is no indication that a given individual will always have a percent 
reduction close to the 10th percentile value or that individuals that consume more fish also have the lowest 
percent loss of PCBs. As supported by Wilson, Shear et al. (1998), cooking loss for broiling, frying and smoking 
is expected to vary according to a normal statistical distribution between the 1st and 99th percentile over the 
course of an individual's lifetime of fish consumption. (The statistical distribution for baking is Jognorrnal, while 
boiling fails tests for both normality and lognorrnality.) Hence, the 50th percentile value of cooking loss 
employed by AK Steel is most representative oflong-term exposures for both the high end and central tendency 
scenarios. 

Finally, Boyle's claim that the concentration of PCBs should be adjusted to reflect the loss of fish mass from 
cooking is erroneous. As described in the methods section of Wilson, Shear et al. (1998), only data that were 
presented as or could be converted to a mass basis were used in the analysis. That is, the results in Wilson, Shear 
et al. (1998) are based on comparing chemical mass in the fish before and after cooking, rather than chemical 
concentration. While chemical concentration is dependent on mass of fish before and after cooking, chemical 
mass is not. Therefore, contrary to Boyle's incorrect assertion, no additional adjustments to AK Steel's Work 
Plan are necessary to account for loss of fish mass from cooking, and AK Steel's Work Plan describes correct 
application of the cooking loss factor. 

12. Section 2.3.1, Pages 31 and 32, Paragraphs 4 and O. Section 2.3.1 addresses the use of reference doses (RjD) 
to characterize noncarcinogenic hazards. The text indicates that oral RfDs will be adjusted for use in 
characterizing dennal exposures calculated as absorbed doses. The oral RjDs are adjusted using the "percent 
oral absorption of a particular chemical from the delivery medium used in the toxicity study used as the basis 
for the toxicity factor (RjD)." The text further states that "it will be conservatively assumed that I 00 percent of 
the orally administered dose is absorbed from the gastrointestinal tract. " 

According to US. EPA (1989a) an oral RjD can be adjusted for use in characterizing dermal exposures using 
the following algorithm: 
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Oral RjD x oral absorption efficiency = Adjusted RJD (4) 

Clearly if the oral absorption efficiency is less than JOO percent, the adjusted RJD will be less than (more 

conservative) the oral RjD. Therefore, the statement in the text that an assumption of 100 percent oral 

absorption is conservative is false. The text, Table 2-9 (Noncancer Toxicity Data - Oral/Dermal), and the 

associated hazard calculations must be revised to include the use of chemical-specific oral absorption 
efficiencies to derive adjusted RjDs. 

Response 

USEPA's (2001c) own guidance does not support the adjustment of oral RIDs or CSFs for use in dermal 
exposure assessment. Contrary to Boyle's espoused modifications and Risk Assessment Guidance for Supeifund 

(RAGS), Part A (USEP A 1989a), current USEP A (2001 c) guidance no longer recommends adjusting oral RIDs 
or CSFs for use in dermal exposure assessments. USEPA (2001c) updated their guidance because the simplistic 
oral-to-dermal route extrapolation outlined in RAGS Part A (USEPA 1989a) is subject to a number of 
uncertainties related to differences in pre-systemic metabolism and absorption rate. In addition, there is a large 
degree of variability in the analysis of oral absorption studies for many chemicals. Current USEPA guidance 
from RAGS Part E (USEPA 2001c) states that adjustment of an oral toxicity factor is only recommended when a 
scientifically defensible database demonstrates that gastrointestinal absorption is less than 50 percent and lists 
those chemicals for which that is the case. RAGS Part E does not recommend adjusting the oral toxicity values 
of any of the COPCs identified in AK Steel's Work Plan (USEPA 2001c, Exhibit 4-1). Consequently, the oral
to-dermal adjustment has been removed from AK Steel's Work Plan. 

13. Section 2.3.2, Page 33, Paragraph 0. Section 2.3.2 address the use of CSFs to characterize carcinogenic risks. 
Table 2-10 is identified as presenting dermal toxicity data for characterizing risks from dermal exposure. 

Review of Table 2-10 indicates that similar to the approach for RjDs, the oral CSFs were "adjusted" assuming 
that the oral absorption efficiency for each chemical was "conservatively" 100 percent. Therefore, the 

"adjusted" dermal CSFs are the same as the chemical-specific oral CSFs. However, as stated in Specific 
Comment 18 for RjDs, the assumption of 100 percent oral absorption efficiency is not conservative. US. EPA 's 
RAGS recommends adjusting oral CSFs for use in evaluating dermal exposures, as follows: 

Oral CSF!oral absorption efficiency= Adjusted CSF (5) 

An oral absorption efficiency of less than 1 (100 percent) will produce an adjusted CSF that is higher (more 

conservative) than the oral CSF. Therefore, Section 2.3.2 should be revised to clarify that oral CSFs were 

adjusted for use in characterizing dermal exposures using chemical-specific oral absorption efficiencies. Table 
2-10 and the associated dermal risks calculations must be similarly revised. 

Also, Tables 2-1 through 2-7 propose an averaging time for cancer (ATC) o/27,375 days (75 years). As 

discussed in General Comment 7, use of this ATC value requires the use of an adjustment factor. Therefore, 
Section 2.3.2 must be revised as discussed in General Modification 7. 

28 



ARCADIS 

Response 

AB noted in the response to Specific Modification 12, current USEP A (2001 c) guidance does not support 

adjustment ofCSFs for use in dermal risk assessment. Additionally, as indicated in response to General 

Modification 8, a lifetime duration adjustment factor is not required for CSFs based on laboratory animal studies 

(USEPA 1997a). 

14. Section 2.3.3.1, Page 33, Paragraph 1. and Page 34, Paragraph 2. Section 2.3.3.1 discusses the toxicity factors 

proposed for use in characterizing risks from exposure to PCBs. The text proposes conversion of the PCB RfD 

to a reference.concentration (RfC) by multiplying the RfD by a body weight o/71.8 kg and dividing by an 
inhalation rate of 15 cubic meters per day (m3 !day). However, this approach is inconsistent with the approach 
recommended in US. EPA 's "Health Effects Assessrrent Summary Tables "(HEAST), which represents the 

most up-to-date guidance regarding conversion of RjDs to RfCs (US. EPA 1997b). U.S. EPA recommends 

converting RjDs to RfCs by multiplying by a body weight of70 kg and dividing by an inhalation rate of20 
m3/day (US. EPA 1997b). The U.S. EPA recommended results produce a lower (more conservative) RJC (about 
37 percent lower). Section 2.3.3.1 must be revised to follow the methodology recommended in US. EPA 's 
HEAST (US. EPA 1997b). 

Also, the text proposes conversion of the CSF to a unit risk factor (URF) by multiplying by an inhalation rate of 

15 m3/day and dividing by a body weight of 71. 8 kg. This approach is again inconsistent with U.S. EPA 's 
HEASTand "Exposure Factors Handbook" (US. EPA 1997a, 1997b). Section 2.3.3.1 must be revised to 
convert the PCB CSF to a URF value using an inhalation rate of 20 m3 /day and calculating a conversion factor 

as recommended in the appendix to Chapter I of U.S. EPA 's "Exposure Factors Handbook" (US. EPA 1997a). 

Response 

Modifications required by Boyle in the January 29, 2002 "approval" letter misinterpret USEPA (1997b) 

guidance regarding derivation of RfCs from oral R:fDs. USEP A's (1997b) HEAST does not provide guidance on 

deriving inhalation RfCs from oral R:fDs, as argued for by Boyle in the January 29, 2002 "approval" letter. 
Rather, HEAST states that verified RfC values can be converted to inhalation dose values (i.e., RIDmi,) using an 

assumed body weight value of 70 kg and an assumed inhalation rate of 20 m 3 /day. It is important to note that 

this exercise converts an inhalation concentration to an inhalation dose-it is not an exposure route extrapolation 

(i.e., oral to inhalation routes) as is required for AK Steel's Work Plan. These default exposure factors are 
appropriate in the case of converting from an RfC to an RIDmh because they are consistent with the default 

values used in calculation of the human equivalent concentration (HEC), an intermediate value necessary for 

deriving the RfC from inhalation toxicity studies (USEP A 1994). An HEC is not used to calculate oral Rills. 

Neither IRIS nor HEAST derive inhalation RfC values from oral toxicity studies (i.e., from oral R:fDs) largely 

due to the enormous degree of uncertainty related to cross-route extrapolations of this nature. 

Despite inherent uncertainties, AK. Steel's Work Plan conservatively proposes to use a cross-route extrapolation 

in order to evaluate potential inhalation exposure pathways despite the absence of inhalation toxicity data. Oral 

R:fDs do not contain any human exposure factors that need to be considered in this process. USEPA's (1997a) 

Exposure Factors Handbook clearly states that standard exposure assumptions of 70 kg body weight and 20 
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m3/day inhalation rate are inaccurate for the national population. Therefore, it is both more accurate and more 
consistent with current USEPA guidance to calculate RfC values using the more accurate assumptions of 71.8 
kg body weight and 15 m3 /day inhalation rate. Similarly, it is more accurate to calculate inhalation URFs using 
assumptions of71.8 kg body weight and 15 m3/day inhalation rate. 

15. Section 2.4. Pages 37 and 38. Section 2.4 presents the proposed methodology for characterizing risks to human 

health. The text states that "estimated average daily doses for each COPC will be averaged over the expected 
lifetime of 75 years. "As discussed in General Modification 7, use of such a value requires use of an additional 

adjustment factor. Therefore, Section 2.2.4 must be revised as discussed in General Comment 7. 

Also, Tables 2-3, 2-4, and 2-5 propose an adult body weight of 71.8 kg. As noted in General Comment 5, use of 

this value requires use of an additional adjustment factor. Therefore, Tables 2-3, 2-4, and 2-5 must be revised in 
a manner consistent with General Modification 7. 

Response 

See response to General Modification 8. 

16. Section 3.2.1, Page 54, Paragraph O (continuation o(Second Bullet from Page 53, and Paragraph 2. The text 

in the continuation of the second bullet from page 53 at the top of page 54 states that multiple rounds of sample 
results collected from the same location, but on different dates, will not be averaged. However, the text does not 
state how this situation will be managed when compiling summary statistics (described in paragraph 2) and 

determining EPC. For example, assume a particular sample location has been sampled once yearly for 3 years. 
Will summary statistics be reported for each year or for each sampling event? For determining EPCs, will EPCs 
specific to each year (or sampling event) be used, or will a concentration averaged across sampling events be 
reported as the EPC? Therefore, Section 3.2.1 must be revised to describe in a clear and transparent manner 

how summary statistics will be prepared for data collected from the same locations but on different dates and 
how this same data will be used to estimate EPCs. In addition, the text in Section 3.2.2 (exposure for wildlife) 

does not touch upon this issue. The text in Sections 3.2.1, 3.2.2, and 3.2.4 must be revised to include a discussion 
of the approach for determining summary statistics and EPCs for benthic invertebrates and wildlife. 

Response 

The statement has been clarified to read as follows: "Multiple rounds of sample results collected from the same 
sampling station but on different dates will be considered independent measurements (i.e., not averaged), 
because it is unlikely that samples collected on different dates represent exactly the same location." Because 

these results will be considered independent, it is not necessary to elaborate this issue in Sections 3.2.2 or 3.2.4. 

17. Section 3.2.2, Page 54, Paragraph 3. The text describing the exposure assessment for benthic invertebrates 

states that all measurements (sample-specific chemicals of potential ecological concern [COP EC]) will initially 

be evaluated on a sample-by-sample basis. The statement leads the reader to believe that a subsequent 

evaluation will be pe,formed. The language should clarify whether only the sample-by-sample evaluation will be 
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made or if a secondary evaluation will be peiformed. Also, if a secondary evaluation will be performed, Section 
3.2.2 must be revised to clearly describe how this secondary evaluation will be peiformed. 

Response 

The word "initially" has been deleted to minimize possible confusion. 

18. Section 3,3,J.l, Page 66, Paragraph 3. This paragraph discusses the metrics that will be calculated based on 
benthic surveys to evaluate benthic invertebrate community quality. The text does not discuss the use of metrics 
for evaluating the possible effects of COPE Cs on community quality. The following questions must be 
addressed: {I) will t_he metrics be used to establish a baseline for community quality, and (2) how will the 
metrics be integrated into the evaluation ofCOPEC hazards to benthic invertebrates? The identification and 
evaluation of cause-and-effect relationships between chemical stressors released from the AK Steel site and 
community quality should consider the fact that reduced community quality is expected in the channelized 
reaches of Dick's Creek. This paragraph must be revised to include discussion on the use of data on community 
quality for evaluating whether COPECs may be responsible for reduced benthic invertebrate community quality. 

Response 

The following text has been added to Section 3.3.l.l: 

The ICI values for the Dick's Creek study area will be compared to the applicable biocriteria established by 

OEP A. Values that meet the criteria will be considered indicative of acceptable invertebrate community 
quality. If ICI values indicate impairment of invertebrate community quality, habitat quality data (QHEI 

values) will be evaluated together with the risk assessment results for chemicals of interest to identify the 
apparent cause of impairment. 

19. Section 3.3.2.1, Pages 70 and 71, Paragraphs 3 and 0. The text describes metrics from fish surveys that will be 
calculated to evaluate fish community structure and junction. Similar to the comment on the use of the metrics 
for benthic invertebrate community quality, the text doesn't describe how these metrics will be integrated into 
the evaluation of COP EC hazards to fish and how the effects of stream channelization will be factored into this 
assessment. 'Therefore, Section 3.3.2.1 must be revised to describe in a clear and transparent manner how the 
metrics from fish surveys will be integrated into the evaluation of COP EC hazards to fish and how the effects of 
stream channelization will be factored into this assessment. 

Response 

The following has been added to Section 3.3.2.1: 

The IBI and Miwb values for the Dick's Creek study area will be compared to the applicable biocriteria 

established by OEP A. Locations within the study area upstream of Yankee Road (i.e., channelized areas) are 
subject to OEPA's biocriteria for Modified Warmwater Habitat, while locations downstream of this point 

are considered Warmwater Habitat (OEPA 2001). Values that meet the applicable criteria will be considered 

31 



ARCADIS 

indicative of acceptable fish community quality. If the IBI or Miwb values indicate impairment offish 
community quality, habitat quality data (QHEI values) will be evaluated together with the risk assessment 
results for chemicals of interest to identify the apparent cause of impairment. 

20. Section 3.3.2.2, Page 71, Paragraphs 2 through 4. The text provides an overview of the procedures for 
characterizing the toxicity of PCBs to fish. In contrast to the response to Specific Comment 49 (see Appendix A 
to the work plan), the text does not present a detailed description of the literature reviews conducted by Niimi 
(1996) andMonosson (1999, 1999 through 2000) (cited in the work plan). As stated in the work plan, the ERA 
will compare sample-specific concentrations to a 25 milligrams per kilogram (mg/kg) benchmark attributed to 
Monosson (1999, 1999 through 2000). The benchmark is expressed as Aroclor 1254 PCB concentrations in 
adult liver tissue and whole-body larvae. The procedures are not detailed; therefore, several issues about the 
basic procedures should be clarified. 

To apply the liver benchmark to the whole-body data from Dick's Creek, the work plan assumes that liver 
concentrations are similar to whole-body concentrations. Based on the basic behavior of PCBs as well as 
information discussed by Monosson (1999/2000), this assumption is ill-conceived. First, the proportion of lipids 
in the liver is substantially greater than that expressed on a whole-body basis, so PCBs would tend to 
concentrate in this organ. According to Monosson (1999/2000), the literature indicates PCB concentrations in 
the liver of wild-caught fish are about twice those in whole-body samples as well as fillet samples. Monosson 
(1999/2000) indicated that the literature from laboratory studies on PCB toxicity in fish shows a ratio closer to 
one-to-one because the laboratory studies were terminated before the distribution of PCBs could reach 
equilibrium. 

A review of Monos son (1999/2000) indicates that the 25 mg/kg benchmark will clearly underestimate the 
toxicity of PCBs to fish. Monosson (1999/2000) concluded that the literature indicates an onset of adverse 
effects to adultfzsh at 25 mg/kg in the liver. Therefore, a "no-effect" concentration, which should be used to 
assess risk to adult fish, would be substantially lower. The author also indicated that 5 mg/kg infzsh embryos 
and larvae causes mortality, which suggests "that there may be sublethal effects at even lower concentrations" 
(citation from Monosson 1999/2000). This information indicates a whole-body benchmark less than 5 mg/kg 
would be appropriate for evaluating PCB risk to fish. 

The Hudson River PCBs reassessment also provides a thorough review of the literature on the toxicity of PCBs 
to fish (US. EPA 2000b). The information available in this document also indicates that PCBs are toxic to fish 
at concentrations much lower than 25 mg/kg. Consistent with Monosson (1999/2000), US. EPA (2000b) 
presents laboratory no observed adverse effect level (NOAEL) values as low as 1.9 mg/kg and field NOAEL 
values as low as 0.3 mg/kg. However, the field values are more uncertain because they are based PCBs 
concentrations measured in fish also contaminated with other stressors, like metals and P AHs. Therefore, in 
light of the information in Monosson (1999/2000) and US. EPA (2000b), a benchmark of 1.9 mg/kg should be 
used to evaluate the toxicity of PCBs, based on the whole-body concentrations measured in fish collected from 
Dick's Creek. 
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Response 

In Revision 2 of the Work Plan, AK Steel relied on the conclusions reached by Niimi (1996) and Monosson 
(1999/2000). In response to this comment, the analyses supporting these authors' conclusions have been 
thoroughly examined and compared with the analysis found in the Hudson River PCBs reassessment It appears 
that neither Niimi (1996) nor Monosson (l 999/2000) gave appropriate consideration to studies reporting 
reproductive success (e.g., fry survival) and PCB concentrations in the parent fish. Therefore, Section 3.3.2.2 of 
AK Steel's Work Plan has been revised as follows: 

The toxicity of PCBs to fish will be characterized based on a review of the scientific literature. Relevant 
studies will be identified from recent compilations of data relating tissue concentrations of PCBs in fish and 
adverse effects on fish (Jarvinen and Ankley 1999; Monosson 1999/2000; Niimi 1996). Specifically, 
controlled laboratory studies will be identified which report a) whole-body PCB concentrations in adult fish, 
and b) reproductive success. Fish reproduction is more sensitive to PCB-related effects than other relevant 
test endpoints such as growth and survival (Jarvinen and Ankley 1999). Based on the studies identified, a no 
observed adverse effects level (NOAEL) and lowest observed adverse effects level (LOAEL) will be 
identified for total PCBs in fish. For fish containing a total PCB concentration below tbe NOAEL, adverse 
effects will be considered unlikely, whereas adverse effects on reproduction will be considered possible for 
fish containing total PCB levels in excess of the LOAEL. The likelihood of adverse effects is uncertain at 
PCB levels between the NOAEL and the LOAEL. 

Studies reporting PCB concentrations in fry but not in adult fish will be excluded from the toxicity 
characterization, for several reasons. First, PCB concentrations in fry are not directly comparable to 
concentrations in adult fish and thus are not comparable to the exposure data available for fish in Dick's 
Creek. Additionally, PCB concentrations in fry change rapidly with time, due to dilution of maternally 
transferred PCBs as the fry grow. As a result, the interpretation of fry PCB concentrations is confounded by 
fry age and degree of growth. For example, if the results of Mac and Seelye (1981) are interpreted based on 
day 48 measurements, a concentration of 4.5 mg/kg PCB would be considered toxic, whereas as this 
concentration would be considered non-toxic (less than or equal to concentrations in the control group) 
based on the data for days O through 32. Thus, total PCB concentrations in fry are not a reliable predictor of 
adverse effects on fish reproduction. Studies using individual PCB congeners ( or mixtures of selected 
congeners) will also be excluded, because the level of toxicity observed in such studies may be very 
different than that associated with PCB mixtures occurring in the environment. 

It is expected that this evaluation will result in a NOAEL value that is consistent with the laboratory data cited in 
Comment 20. 

21. Section 3.3.2.3, Page 72, Paragraph 1. The text states that the adverse effects of PAHs to fish will be inferred 
from fish community survey results but does not explain how this inference will be made. In addition, the 
discussion in Section 3.3.2.1 does not mention the integration of information about COPECs into the 
interpretation of the fish community metrics. Therefore, Section 3.3.2.3 should be revised to (I) clearly explain 
how the adverse effects of P AHs to fish will be inferred from fish community survey results and (2) discuss the 
integration of information about COPE Cs into the interpretation of the fish community metrics. 
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Response 

For purposes of the ERA, the occurrence of adverse effects due to PAHs (or Jack thereof) will be inferred from 
fish community survey results. P AHs have the potential to cause DELT anomalies in fish ( e.g., Hawkins, 
Walker et al. 1990), and elevated frequencies of external anomalies in fish are often associated with P AHs in 
sediments (Baumann 1998). However, DELT anomalies can also be due to other factors. IfDELT levels are 
lower than those characteristic of "complex toxic" impacts (Yoder and Rankin 1995), and IBI and Mlwb results 
indicate attainment of appropriate biocriteria, then it will be inferred that the fish community is not adversely 
affected by P AHs. If elevated DEL T levels or impaired fish community quality are noted, these findings will be 
compared with the estimated risks of P AHs to benthic invertebrates to help illuminate whether P AHs ace 
contributing to the observed impairment. A USEPA-sponsored evaluation indicates that the EqP guidelines for 
the protection ofbenthic invertebrates are also protective offish (Linton, Giere et al. 2000). 
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Environmental Enforcement Section Telephone (202) 616-6552 
P. 0. Box 7611 Facsimile (202) 616-6584 
Washington, DC 20044-7611 

January 11, 2002 

VIA FACSIMILE 

Paul Casper, Jr., Esquire 
Frost Brown Todd LLC 
220 PNC Center 
201 East Fifth Street 
Cincinnati, Ohio 45202-4182 

U.S. Department of Justice 

Environment and Natural Resources 
Division 

RELEA---
DATE IA 
RIN f I ,,, 
INITIALS__..~- CONFIDENTIAL 

Re: United States et al., v. AK Steel Corp., Civ. No. C-1-00530 

Dear Paul: 

(S.D. Ohio)--AK Steel RCRA § 7003 Order-Wright State University Risk 
Assessment Data for Dick's Creek 

This letter responds to your letter dated January 4, 2002, concerning U.S. EPA sampling 
data and an Ecological Risk Assessment ("ERA") regarding Dick's Creek prepared by Dr. G. 
Allen Burton, Jr. of Wright State University ("WSU"). You state that ARCADIS G&M, on 
behalf of AK Steel, has requested the sampling data and ERA from U.S. EPA on numerous 
occasions and that U.S. EPA has consistently delayed providing the requested sampling data and 
has refused to provide the ERA to AK Steel. 

With regard to chemical sampling data, U.S. EPA, in a letter dated May 8, 2001, initially 
provided ARCADIS G&M with an Excel spreadsheet containing the WSU chemical sampling 
data, as you accurately note in your letter. (Your letter inaccurately states, however, that U.S. 
EPA provided AK Steel with a WSU research summary on September 22, 2001. U.S. EPA's 
records indicate that the initial requested information, including the WSU research summary, 
was provided to AK Steel in September 2000, following AK Steel's initial request.) 

Moreover, on May 25, 2001, U.S. EPA provided ARCADIS G&M with additional 
documentation and supporting information regarding the chemical sampling data. That 
correspondence included data from the analytical laboratories used by WSU, chain of custody 
documentation for these laboratory samples, redacted excerpts from the April 2001 ERA 
explaining the sampling locations, sampling methods and protocols used, and maps of the 
sampling locations. On December 5, 2001, U.S. EPA provided correspondence to ARCADIS 
G&M which included full and complete responses to ARCADIS G&M's 44 questions, as well 

non-responsive
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Environmental Enforcement Section Telephone (202) 616-6552 
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U.S. Department of Justice 
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EPA responded timely to ARCADIS G&M's requests regarding the WSU chemical sampling 
data consistent with its capacify to icompile the basic and updated information, and request its 
contractor, Tetra Tech EM, lnc., to address ARCADIS G&M's specific questions. Nonetheless, 
U.S. EPA is prepared to provide AROADIS G&M with any additior:lai asmtitn;d..hSctE.R~linterpret and 
request its contractor to compile the toxicity data collected during the Dick's Creek sampling 
effort and provide that data to ARCADIS G&M as soon as possible. 

With respect to the ERA, we believe that document is not relevant to the issues the 
United States expects to litigate in the above-referenced lawsuit regarding the § 7003 
Administrative Order enforcement claim and therefore, not disclosable to AK Steel under its 
informal discovery request. The ERA document, Ecological Risk Assessment of Dick's Creek 
Middleton, Ohio, Final Report, dated April 2001, prepared by AquaQual Services, Inc. for Tetra 
Tech EM, Inc. was prepared for U.S. EPA after the date the § 7003 Administrative Order was 
issued to AK Steel: August 17, 2000. The ERA work was not funded by U.S. EPA's Office of 
Research and Development ST AR program for the Final Report: Sediment Contamination 
Methods: Validation of Standardized and Novel Approaches. The latter report discusses generic 
methodologies for biological risk assessments with the objective of developing an effective, 
tiered, weight-of-evidence approach that reduces uncertainty in such biological risk assessments. 
Any specific Dick's Creek sampling data discussed in the ERA, the ST AR Report, and in any 
public forum by Dr. Burton, has been, or will be, provided to AK Steel. The ERA report, 
however, is extra-administrative record material and not subject to discovery, informal or 
otherwise, in this case. 

Moreover, the ERA document is entitled to ordinary and/or opm10n work product 
protecti9n because it was prepared by an agent of either the client (U.S. EPA technical/legal 
staff) or attorney (U.S. DOJ and/or U.S. EPA legal staff) in anticipation of litigation or for trial 
in this case. Case law supports protection of material prepared by agents for the attorney as well 
as those prepared by the attorney himself or herself in these circumstances. See Hickman v. 
Taylor, 329 U.S. 459, 508 (1947); United States v. Nobles, 422 U.S. 225, 238-9 (1975). The 
Federal Rules of Civil procedure afford opinion work product near absolute protection. Fed. R. 
Civ. P. 26(b)(3) ("In ordering discovery of [materials prepared in anticipation of litigation or for 
trial] when the tequired showing has been made, the court shall protect against disclosure ... "). 
Accordingly, we are not prepared to disclose the ERA document to AK Steel. 

Please advise me if AK Steel requires additional information to assist in ARCADIS 
G&M's interpretation and analysis of the WSU sampling data. Also, if there are any other questions 
concerning this letter or this matter, please do not hesitate to contact me. 

Sincerely, 



Robert W. Darnell 
Francis J. Biros 
Trial Attorneys 
U.S. Department of Justice 
Environmental Enforcement Section 
P.O. Box 7611 
Washington D.C. 20044 

cc: Robert Guenther, Asst. Regional Counsel, U.S. EPA 
Michael Mikulka, U.S. EPA 





Nita Nordstrom 
<nita.nordstrom@epa.sta 
te.oh.us> 

05/22/02 03:26 PM 

To: GARY CYGAN, Michael Mikulka 
Subject: FYI 

re: T. Barber's discusson of the WSU study w/50% mortality in controls, therefore the test organisms were unhealthy; 
generally WSU bioassays employed up to 4 different controls - it's not unusual for one control beaker to "crash" -
that's why several controls are used (different sediment types) to show that the organisms are healthy,(can be caused 
due to improperly cleaned test equip. etc.). This is typical protocol in any tox lab. Also, if you look at the WSU 
study you will notice the PCB graphs show PCB levels are elevated at the Amanda School site - which indicates that 
the PCBs are being transported downstream. In the Hudson River studies, the spring floods scoured 
PCB-contaminated sediments from nhot spotsn and transported them downstream 

Also the Hudson project older Aroclor data were translated to Tri + PCBs used as a common parameter (represents 
the sum of PCBs with 3-10 chlorine atoms/molecule). Then historic Aroclor and recent congener data sets could 
both be used on a common basis. 

As in Dick's Creek, the Hudson sediments exhibit a high degree of heterogeneity in sediment grain size and PCB 
distribution and the highest PCB concentrations will generally be found in the fine (cohesive) sediments. These 
sorbed PCBs are a continuing source of contamination to the water column and biota. Since the creek is a dynamic 
system, some of the PCB-contaminated sediments may be buried by deposition of cleaner sediments at times, but in 
other places and other times may be redistributed by scouring. In the Hudson studies, over time there were 
statistically significant losses of PCB inventory from highly contaminated sediments in "hot spots". High flows can 
also increase bioavilability of contaminants to water colunm organisms as particulates are resuspended. Source 
control ( once sources are defined) alone will not reduce PCB concentrations to acceptable levels in a reasonable 
time, nor reduce the downstream transport of PCBs to acceptable levels unless source control is implemented along 
with remediation of contaminated sediments 

Hudson River PCBs Reassessment - Superfund Proposed Plan 

received a call from Steve Padovani re: the AKS Hamilton site - per EPA RPM this AM - EPA signed off on the 
AKS AOC April 30, we will be receiving a hard copy. EPA is wanting to coord and work closely with OEPA - PRP 
workplan is due in 90 days - expects this to be a point of contention, Weston will be providing oversight as EPA 
contractor-they will be scheduling a site visit soon. 

more to follow 

Have a great weekend! 
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Nita Nordstrom 
<nita.nordstrom@epa 
.state.oh.us> 

05/22/02 03:26 PM 

To: GARY CYGAN/R5/USEPA/US@EPA, Michael 
Mikulka/R5/USEPA/US@EPA 

cc: 
Subject: FYI 

re: T. Barber's discusson of the WSU study w/50% mortality in controls, 
therefore the test organisms were unhealthy; generally WSU bioassays employed 
up to 4 different controls - it's not unusual for one control beaker to 
"crash" - that's why several controls are used (different sediment types) to 
show that the organisms are healthy, {can be caused due to improperly cleaned 
test equip. etc.). This is typical protocol in any tox lab. Also, if you 
look at the WSU study you will notice the PCB graphs show PCB levels are 
elevated at the Amanda School site - which indicates that the PCBs are being 
transported downstream. In the Hudson River studies, the spring floods 
scoured PCB-contaminated sediments from "hot spots" and transported them 
downstream 

Also the Hudson project older Aroclor data were translated to Tri+ PCBs used 
as a common parameter (represents the sum of PCBs with 3-10 chlorine 
atoms/molecule). Then historic Aroclor and recent congener data sets could 
both be used on a common basis. 

As in Dick's Creek, the Hudson sediments exhibit a high degree of 
heterogeneity in sediment grain size and PCB distribution and the highest PCB 
concentrations will generally be found in the fine (cohesive) sediments. 
These sorbed PCBs are a continuing source of contamination to the water cblumn 
and biota. Since the creek is a dynamic system, some of the PCB-contaminated 
sediments may be buried by deposition of cleaner sediments at times, but in 
other places and other times may be redistributed by scouring. In the Hudson 
studies, over time there were statistically significant losses of PCB 
inventory from highly contaminated sediments in "hot spots". High flows can 
also increase bioavilability of contaminants to water column organisms as 
particulates are resuspended. Source control (once sources are defined) alone 
will not reduce PCB concentrations to acceptable levels in a reasonable time, 
nor reduce the downstream transpo'rt of PCBs to acceptable levels unless source 
control is implemented along with remediation of contaminated sediments 

Hudson River PCBs Reassessment - Superfund Proposed Plan 

received a call from Steve Padovani re: the AKS Hamilton site - per EPA RPM 
this AM - EPA signed off on the AKS AOC April 30, we will be receiving a hard 
copy. EPA is wanting to coord and work closely with OEPA - PRP workplan is 
due in 90 days - expects this to be a point of contention, Weston will be 
providing oversight as EPA contractor-they will be scheduling a site visit 
soon. 

more to follow 

Have a great weekend! 





IN THE UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF OHIO 

WESTERN DIVISION 

) 
THE UNITED STATES OF AMERICA, ) 

) 
Plaintiff, ) CIVIL ACTION NO. C-1-00530 

) 
and ) JUDGE HERMAN J. WEBER 

) 
THE STATE OF OHIO, ) 

) 
Intervenor Plaintiff, ) 

) 
v. ) 

) 
AK STEEL CORPORATION, 

Defendant. 
) 
) 

) 

MEMORANDUM IN OPPOSITION 

Plaintiff, United States of America ("United States") respectfully submits this 

Memorandum in opposition to the motion of AK Steel Corporation ("AK Steel" or "Defendant") 

to dismiss the Eighth Claim for Relief of the United States' First Amended Complaint in the 

above-captioned matter. The United States' Eighth Claim for Relief ("Claim Eight") alleges that 

Defendant failed to comply with certain requirements of the August 17, 2000, administrative 

order issued by the U.S. Enviromnental Protection Agency ("EPA") to AK Steel pursuant to 

Section 7003(a) of the Resource Conservation and Recovery Act, 42 U.S.C. § 6973(a) 

("RCRA"). 

In its motion, AK Steel argues that the United States may not maintain an action to 

enforce the administrative order ("Section 7003 Order" or "Order") because: 1) the Order is not a 



final agency action; 2) the Order could not, as a matter of law, be issued once the Court's 

jurisdiction had been invoked requesting the same relief; and 3) the United States' claim for 

injunctive relief in Claim Eight is not ripe for judicial review. As discussed below, AK Steel's 

motion provides no basis for dismissing Claim Eight of the United States' First Amended 

Complaint. 
A. AK STEEL IN ITS MOTION CONFUSES "FINALITY" OF THE SECTION 7003 

ORDER WITH ENFORCEABILITY OF THE ORDER 

AK Steel asserts, with no support whatsoever, that "if an action taken by an agency is not 

a final action, and therefore not subject to judicial review, no action can be maintained to 

enforce alleged violations of the non-final, non-reviewable action, nor to seek injunctive relief to 

comply with the non-final, non-reviewable action, until the agency takes a final action." Motion 

at 10 ( emphasis in original). AK Steel asserts that the Section 7003 Order by its terms was not a 

final order upon issuance, and that as a result, the Order cannot be enforced. 

While AK Steel is correct that the Section 7003 Order was not a final agency action upon 

issuance, AK Steel confuses "finality" of the Section 7003 Order with enforceability of the Order 

under Section 7003(b) ofRCRA, 42 U.S.C. § 6973(b). The concept of"finality" deals with the 

question of when an administrative action may be subject to judicial review, rather than the issue 

of when the administrative action may be enforced. The United States is aware of no case, and 

AK Steel has cited none, in which a court identifies "finality" as a prerequisite to enforcement of 

an administrative order. 

Furthermore, nothing in the Section 7003 Order itself or in Section 7003 ofRCRA, 42 

U.S.C. § 6973, suggests that enforcement of the Order would be contingent on further 

administrative action to "finalize" the Order. In fact, the Order clearly states that any 



noncompliance with the provisions of the Order could subject AK Steel to an enforcement action 

and the imposition of civil penalties pursuant to Section 7003(b ). Order at Paragraph 182. 

Following AK Steel's alleged non-compliance with the Order, the United States initiated an 

enforcement action pursuant to the express enforcement authority of Section 7003(b) of RCRA, 

42 U.S.C. § 6973(b).l/ 

Thus, the statement in the Section 7003 Order that "the issuance ofthis Order is not a 

final agency action," Order at Paragraph 181 ( emphasis added), addresses the timing of judicial 

review, rather than enforceability of the Order. This "finality" clause in the Order makes clear 

that EPA did not consider the Section 7003 Order subject to judicial review at the time of 

issuance of the Order}/ reflecting the pre-enforcement review bar contemplated in the 

legislative history of Section 7003 ofRCRAJ.I 
B. AK STEEL'S "SEPARATION OF POWERS" ARGUMENT IS WHOLLY 

WITHOUT MERIT 

AK Steel's Motion to Dismiss presents an argument already seen in its Opposition to the 

United States Motion to Amend the Complaint, its Complaint for Judicial Review and 

Declaratory Relief Regarding Final Agency Action, and its Motion for a Preliminary Injunction 

under the All Writs Act. As in each of these filings, AK Steel asserts that the United States has 

usurped the Court's jurisdiction and violated due process by issuing the Section 7003 Order after 

filing its Complaint in this matter.±' In the instant motion, AK Steel repackages its argument in 

terms of separation of powers. Nevertheless, as discussed below, the argument still ignores the 

facts of this case and the plain language ofRCRA. 

AK Steel asserts that Claim Eight must be "set aside" because it interferes with this 



Court's Article III authority to adjudicate the United States' Fifth and Seventh Claims for Relief. 

Underlying AK Steel's assertion is its allegation that the United States is seeking the same 

injunctive relief in Claim Eight as in its Fifth and Seventh Claims for Relief. AK Steel's claims 

regarding any alleged similarity of the injunctive relief EPA seeks under the Fifth and Seventh 

Claims for Relief and its relationship to the requirements of the Section 7003 Order are factually 

incorrect and entirely speculative. Discovery has barely advanced past the initial disclosures -

as to only some of the claims in this case - pursuant to Fed. R. Civ. P. 26. The full scope and 

extent of the facts surrounding EPA's allegations in the Fifth and Seventh Claims for Relief, let 

alone their relationship to EPA's findings of fact in the Section 7003 Order, have not been 

elucidated . .21 Certainly the injunctive relief EPA seeks, and that this Court ruling in equity may 

grant, has not been sufficiently determined to lend any degree of credence to AK Steel's 

speculation. AK Steel has simply no factual or legal basis on which to assert that the injunctive 

relief EPA will seek pursuantto the Fifth and Seventh Claims for Relief will be the same as that 

already required by the Section 7003 Order. 

Nonetheless, even if AK Steel's factual premise regarding any alleged similarity of the 

injunctive relief among the Fifth, Seventh, and Eighth Claims for Relief were correct, there is 

nothing in the environmental statutes at issue or the case law -- and AK Steel has cited no 

authority -- that precludes EPA from using separate environmental authorities to seek the same 

relief in this case. In fact, RCRA is clear that the fact that the United States has also exercised its 

authority to bring an enforcement action pursuant to Section 3008(h) ofRCRA (the United 

States' Seventh Claim for Relief), as well as the CW A and CAA, has no effect upon its authority 

to act pursuant to Section 7003. Section 7003 provides EPA with the authority to act" 



notwithstanding any other provision of this chapter." 42 U.S.C. § 6973(a). Nothing in the 

statute or the legislative history suggests that an action by EPA pursuant to Section 3008(h) of 

RCRA, the CWA and the CAA forecloses its authority to act pursuant to Section 7003. 42 

U.S.C. §§ 6928(h), 6973. Likewise, the authority to act pursuant to Section 7003 is not limited 

by the claims in the United States' complaint pursuant to the CW A and the CAA. 

The case law clearly supports EPA's authority to use its administrative enforcement 

authorities during the pendency of related judicial proceedings. In re Stanley Plating Co., 637 

F. Supp. 71 (D. Conn. 1986); United States v. Dalton Utilities, No. 4:98-CV-0191-HLM (N.D. 

Ga. Aug. l 0, 1999). In Stanley Plating, a manufacturer moved to quash an administrative search 

warrant served by EPA under section 3007 of RCRA, arguing that the warrant, which EPA 

issued after filing a civil action against the company, circumvented Fed. R. Civ. P. 34. The 

petitioner in Stanley Plating argued that because a civil action was pending, the government's 

proper course was to file a motion to inspect its facility under Fed. R. Civ. P. 34(b), not use its 

administrative authority. The court disagreed, stating: 
Stanley has cited no authority for the proposition that pendency of a civil action creates 
any limitation on the enforcement procedures authorized by 42 U.S.C. §§ 6901 et 
seq. There is nothing in the statutes that suggests any such limitation being so 
intended by Congress. Further, there is no logic to such a restriction. 

637 F. Supp. at 72. Thus, the existence of related environmental litigation does not cut off an 

agency's administrative enforcement authorities. 

AK Steel asserts that United States v. Conservation Chemical Co., 661 F. Supp. 1416, 

1429 (W.D. Mo. 1987) supports its position. That case, however, involved a very different set of 

facts from the case at bar. There, the court found that where it had already heard evidence, made 

findings, and was "on the tlrreshold of determining a remedial action" after "more than five years 



oflitigation," it would be inappropriate to terminate the court's equitable jurisdiction and allow 

EPA to pursue a remedy through an administrative procedure, or "start over on an administrative 

track." Here, by contrast, EPA issued the administrative order only weeks after the filing of the 

Complaint in this matter, and the procedural posture of this case is obviously far less advanced. 

Moreover, contrary to AK Steel's characterization, Claim Eight does not, and cannot, interfere 

with the Court's exclusive jurisdiction. The Court alone, and not EPA, has the authority to 

finally adjudicate the rights of AK Steel and the United States regarding the Claim Eight, as well 

as the United States' Fifth and Seventh Claims for Relief. At the appropriate time in this case, 

this Court may invoke its equitable powers to fashion the injunctive relief appropriate for each of 

the United States' claims based on the evidence adduced at trial and the applicable legal 

principles. See Hecht Co. v. Bowles. 321 U.S. 321, 329 (1944)("The essence of equity 

jurisdiction has been the power of the Chancellor to do equity and to mould each decree to the 

necessities of the particular case. Flexibility rather than rigidity has distinguished it."); United 

States v. Price. 688 F.2d 204,211 (3d Cir. 1982)("A court of equity has traditionally had the 

power to fashion any remedy deemed necessary and appropriate to do justice in the particular 

case.").§/ 
C. THE COURT HAS SUBJECT MATTER JURISDICTION OVER CLAIM EIGHT 

The United States' First Amended Complaint alleges that AK Steel has failed to comply 

with the Section 7003 Order, and requests injunctive relief ordering compliance by the company. 

First Amended Complaint at Paragraphs 131-138. AK Steel argues that the United States' claim 

for injunctive relief in Paragraph 138 of Claim Eight is not ripe for judicial review, because "the 

United States has failed to allege a justiciable case or controversy sufficient to invoke this 



Court's subject matter jurisdiction .... " AK Steel argues that as a result, Paragraph 138 of the 

First Amended complaint must be dismissed. 

In support of this argument, AK Steel relies primarily on Boise v. Capital Area 

Community Services, Inc., 1999 WL 618085 (6th Cir. 1999). The Boise case is wholly 

inapposite, however. There, the Sixth Circuit found that the plaintiff could not assert a claim 

under the Americans with Disabilities Act or 42 U.S.C. § 1983 because she did not allege "even 

the threat of any injury which is actual or imminent, much less concrete and particularized. . . . " 

Id. at *6. The court found that to rule on the merits of plaintiff's claims would be to engage in 

"'premature adjudication, entangling [ourselves] in abstract disagreements .... "' Id. ( quoting 

Thomas v. Union Carbide Agricultural Products Co., 473 U.S. 568, 580 (1985). 

In the instant case, by contrast, the United States alleges specific, concrete violations of 

the Section 7003 Order by AK Steel. The First Amended Complaint alleges that Defendant's 

violations of the Section 7003 Order "include, but are not limited to," failure to investigate and 

eliminate seeps of PCBs to waters of the United States, failure to conduct sampling to determine 

the effects of PCB seepage on surface waters and sediments, and failure to submit monthly 

reports as required under the Order. These alleged violations are neither abstract nor 

speculative; they are concrete and particularized injuries ripe for consideration by this Court. 

Moreover, the alleged violations are significant. The requirement in the Order to eliminate the 

seepage of PCBs into waters of the United States, for example, is a critical, fundamental 

requirement of the Order, eminently addressable by the Court in the form of injunctive relief 

ordering AK Steel to eliminate the PCB seeps}! 

Furthermore, discovery may reveal additional violations of the Order by AK Steel. The 



United States did not plead each and every violation of the Section 7003 Order in the First 

Amended Complaint, nor was it required to do so. After discovery, and once the Court has all 

the facts concerning AK Steel's noncompliance or compliance with the Order, the Court may 

Order whatever injunctive relief it deems appropriate. 

CONCLUSION 

For the foregoing reasons, this Court should deny AK Steel's Motion to Dismiss the 

United States' Eighth Claim for Relief. 

By: 

Respectfully Submitted, 

THOMAS L. SANSONETTI 
Assistant Attorney General 
Environment and Natural Resources 

Division 
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Trial Attorneys 
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United States Attorney 
Southern District of Ohio 
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Potter Stewart Federal Courthouse 

5th and Walnut Streets 
Cincinnati Ohio, 45202 



OF COUNSEL: 
ROBERT GUENTHER 
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l/ Section 7003(b) provides as follows: 
(b) Violations 

(513) 684-3711 

Any person who willfully violates, or fails or refuses to comply with, any order of the 
Administrator under subsection (a) of this section may, in an action brought in the 
appropriate United States district court to enforce such order, be fined not more than 
$5,000 for each day in which such violation occurs or such failure to comply 
continues. 
2.1 The fact that an administrative order is currently effective and imposes obligations 
that may subject the recipient to enforcement actions is not in itself sufficient to render 
an order "final" for purposes of judicial review. In order for an administrative action 
to be deemed final, "the action must be one by which rights or obligations have been 
determined, or from which legal consequences flow." Bennett v. Spear, 520 U.S. 154 
(1997). Prior to commencement of a lawsuit to enforce an administrative order, legal 
consequences, if any, flowing from any violation of an order are yet to be determined. 
United States v. Mobil Oil Corporation, 1997 WL 1048911 at *7 ("[RCRA 3013] 
orders are not final agency action until the EPA initiates enforcement proceedings."); 
Solar Turbines, Inc. v. Seif, 879 F.2d 1073, 1081 (3d Cir. 1989) (administrative order 
does not have legal consequences by itself because it does not cause civil liabilities to 
accrue from the violation of the order); Nippon Miniature Bearing Corporation v. 
Weise, 230 F.3d 1131, 1137 (9th Cir. 2000) (legal consequences stem from obligation 
to pay penalty, which arises only after government initiates enforcement proceeding 
and court determines whether penalty is due and the amount of such penalty). This 
result is consistent with Section 703 of the Administrative Procedure Act ("APA"), 
which expressly provides that "except to the extent that prior, adequate and exclusive 
opportunity for judicial review is provided by law, agency action is subject to judicial 
review in civil or criminal proceedings for judicial enforcement." 

'J/ RCRA's preclusion of pre-enforcement review is discussed in the United States' 
Memorandum in Support of United States' Motion to Dismiss, dated ____ at 8-12, 
and the United States' Reply Memorandum in Support of Motion to Dismiss, dated 
___ at 10. The arguments and legal authority in these briefs are incorporated 
herein by reference. 



'Y The United States responded to this argument in [LIST BRIEFS]. The arguments 
and legal authority in these briefs are incorporated herein by reference. 

21 The United States concedes that the facts surrounding the Fifth and Seventh Claims 
for Relief may overlap those in the administrative record for the Section 7003 Order. 
However, discovery in this case will undoubtedly disclose additional facts and 
evidence that will have a bearing on the injunctive relief Plaintiff will seek pursuant to 
the Fifth and Seventh Claims for Relief. For example, while the Section 7003 Order 
affects only a small portion of AK Steel's facility where AK Steel's contractor 
processes slag, discovery involving the Seventh Claim for Relief will involve AK Steel 
's entire facility including steel furnaces, rolling mills, cast houses, power generation 
units, coke production and all the other industrial operations conducted at AK Steel's 
facility in Middletown, Ohio. At the appropriate time during this litigation, the United 
States will set forth the specific injunctive relief it will request of the Court pursuant to 
the facts and evidence elucidated at that time. The Court will then have the 
opportunity to examine the relationship between the injunctive relief sought by 
Plaintiff pursuant to the Fifth and Seventh Claims for Relief and the activities required 
of AK Steel by U.S. EPA through the Section 7003 Order and rule accordingly, 
pursuant to its equitable powers. 

§! Thus, the case at bar stands in sharp contrast to the case cited by AK Steel, Rospatch 
Securities Litigation, 802 F. Supp. 110, 115 (W.D. Mich. 1992) affd sub nom, Atlantis 

Group, Inc. v. Warner, Norcross & Judd, 28 F.3d 1213 (6th Cir. 1994). In Rospatch, 
the district court found that Congress had directed the outcome of pending securities 
cases by passing an amendment to the Securities Exchange Act of 1934 that directed 
courts to disregard a new statute of limitations period for securities claims announced 
by the Supreme Court in Lamph, Pleva, Lipkind, Prupis & Petigrow v. Gilbertson, 501 
U.S. 350 (1991). Because the district court found that its decision on the statute of 
limitations would be "dispositive to plaintiffs' claims," it found that the amendment 
unconstitutionally directed the outcome of the case. Rospatch, 802 F. Supp. at 115. 
Note that the other courts cited by AK Steel as finding the amendment to the Securities 
Exchange Act unconstitutional actually came to the opposite conclusion. Brown v. 

Hutton Group, 795 F. Supp. 1307, 1313 (S.D. N.Y. 1992) affd 991 F. 2d 1020 (2nd 
Cir. 1993); Lundy v. Morgan Stanley & Company. 794 F. Supp. 346, 449-350 (N.D. 
Cal. 1992). 

7l The other cases relied upon by AK Steel are similarly inapposite. Brown v. Ferro 

Corporation, 763 F.2d 798 (6th Cir. 1985) Gudicial intervention premature due to 
purely speculative nature of claims); Greenpeace, Inc., v. Waste Technologies 
Industries, 1993 WL 134861 (N.D. Ohio 1993) (same); and State of Ohio ex rel. 
Krouse v. Securities Exchange Commission, 1980 WL 1458 (S.D. Ohio 1980) (same). 



2, 

3, 

4, 

RESPONSES TO ITEMS IILA.l THROUGH IU.A,13 IN "AK STEEL CORPORATION'S 
RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON ITS 

MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT" 

Consistent with the discussion presented below regarding Items 4 and 5, Dick's Creek should for 
the purposes of the human health risk assessment (HHRA), be considered a recreational fishery, 
This conclusion is consistent with (1) evidence of fishing in Dick's Creek ohserved by U,S, EPA 
and Ohio Environmental Protection Agency (OEPA) personnel, (2) documentation and stories 
about fishing in Dick's Creek in local newspapers, (3) an appropriately conservative 
interpretation of the results of the "Human Use Survey," ( 4) the presence of sufficient standing 
fish mass to support recreational'fishing, and (5) application of a fraction [fish J ingested (FI) 
value of 0,05, supported in part by the presence of a variety of recreational fishing locations in 
the area around Middletown, Ohio, Discussion of the potential for Dick's Creek to support 
subsistence fishing are no longer relevant-? W 7 ? 
As discussed in greater detail in the response to Item 4 below, the "Human Use Survey" was 
conducted while an advisory was in place cautioning "UNSAFE WATER, DO NOT SWIM 
BATHE, DRINK, OR FISH" (U,S, EPA 2000), Therefore, the results of the survey do not 
reflect receptor activity patterns in the absence of such an advisory, In fact, the results of the 
survey must be considered lower-bound estimates of recreational activity (including fishing) in 
and along Dick's Creek, 

Because (1) the survey results do not reflect fishing frequency in Dick's Creek in the absence of 
a fish advisory, (2) of the presence of potential limitations in observation methodology and 
inaccurate reporting of field observations, and (3) the fact that the fish ingestion exposure 
pathway is the most important pathway associated considered in the HHRA, the results of the 
"Human Use Survey" including the presence of two additional anglers ( observed outside the 
specified monitoring period) should be interpreted as supporting the conclusion that there may be 
greater than 13 and up to 7 4 ( or more) angler visits to Dick's Creek eacb year, Tbis 
interpretation is consistent with the conclusion that Dick's Creek may be regularly fished, 

n J. ef<1 
In its January 29 "approval" letter, U,S, EPA stated that b of the potential impact of 
historic fish kills documented in Dick's Creek in 1992, 1 d at a later date, "in time the 
standing crops of rough and sport fish in Dick's Creek w gher than the 9,259 kilograms 
(kg) estimated by AK Steel's consultant" (U,S, EPA 20 ), U,S, EPA did not state as presented 

, )!1 the descripti?n of~tem IILA3 th,at the Dick's Creek shery would be "consi~erably b~tter," 

l
. Based on the d1scuss10n presented 111 Item ill,A3, agrees that while, 1t 1s possible for 

the standing crop ofrough and sport fish to increase somewhat from AK Steel's estimate, the 

increase is unlikely to be appreciable, 1,-,,1·117,n • F ,:;,,<,·,· r 'f _ 

Appendix B to the. revised work ~ presents the results of the "Human Use Survey" conducted 
by ARCADIS (ARCADIS 2002), Because the "Human Use Survey" was conducted while an 
advisory was in place cautioning "UNSAFE WATER, DO NOT SWIM BATHE, DRINK, OR 
FISH" (U,S, EPA 2000e ), the results of the survey do not reflect receptor activity patterns in the 
absence of such an advisory, The risk assessment is intended to characterize potential risks and 
hazards to human receptors under baseline conditions, It is inappropriate to consider the 
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placement od a health advisory resulting from the very contamination under investigation in the 
risk assessn/ent, to represent baseline conditions. Therefore, the results of the survey must be 
consideredliower bound estimates of recreational activity (including fishing) in and along Dick's 
Creek. 

Consistent with this general conclusion, the observation of two anglers in Dicks Creek at times 
outside the specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to U.S. EPA General Comment 1, "there was no systematic attempt to collect 
such "extra" counts in AK Steel's Human Use Survey" (ARCADIS 2002). Nevertheless, twice 
as many anglers were observed ontside (but on the same day) as was observed during the 
specified monitoring periods. It is possible that the anglers observed outside of the specified 
monitoring periods were actually present during the specified monjtori1'..gJ'eriods but were not 
observed because of observation methodology limitations. rv~J 
l'e:<JIUJiJJ ~"IJ !II AJ);Ut:/4'ff jll!qf /41/#ftt. #4#f/!J) 
Also, various deficiencies and irregularities were noted in the fie'fct notes (Attachment B to the 
"Human Use Survey") and in the survey's observation methodology. Additional limitations were 
identified regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 
i1Tegnlarities, and limitations are summarized below. 

Deficiencies and frre!!nlarities in Field Notes (;'2,724v{ 
17,!c cidlW)I /(),?,_fr .. -

Various problems were identified with regard to the field notes (see Attachment B to the "Human · /.fll:::',t:_ 
Use Survey"). In several instances, pages in the field notes (particularly some of the earlier 
entries) are undated. For example, pages 12 and 13 of the field notes are unlabeled and undated. 
Therefore, the validity of attribution of results presented on these pages cannot be accurately 
assigned. In other cases (for example, see undated page 14) the author of the field notes is not 
identified. In another exan1ple, on undated page 13, the notes refer to "Section 8 ." The hunrnn 
use survey as designed by ARCADIS does not include a Section 8. 

Altogether, these field note inegularities suggest that specific field results cannot be accurately 
assigned to either a particular date or to a particular reach or section of the field survey. In 
addition, these irregularities considered along with the deficiencies and irregularities in the 
observation methodology and ability to identify repeat visitors (as described below), raisea, ·. as 
concerns regarding the accuracy and completeness of the survey results as a whole as 
summarized below: 

• 

W ((°ff v:? 11 t •'f ;cv r 

Specific field results cannot beif,lm~~ assigne~ to either a particular date or a 
particular reach or section of the field survey. 

Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

• Survey results must be interpreted and applied conservatively in order to account 
for potential under- or inaccurate reporting of field observations. For example, 
the receptor-specific exposure frequencies may need to be increased in order to 
account for potential recording enor. 

Deficiencies and Irregularities in Observation Methodology 

2 
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Limitations Associated with Single Observation Locations. Section 3.1 of the "Human Use 
Survey" (see Appendix B, page 4 in ARCADIS 2002) describes the seven reaches (referred to as 
sections in the field notes [Attachment Bl) and identifies a general location or a point from which 
observations were made. For some reaches (1, 2, 3, 5, and 6) a specific observation point is 
identified. However, for reaches 4 and 7, the text states that "observations were made from trails 
along the creek in this area." Elsewhere in the report (Section 3.2, page 6), the text states "if the 
entire reach could not be viewed from the observation point, the observers walked as much of the 
length of the reach as was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 
observation locations, there appears to have been a belief that all of reaches 1, 2, 3, 5, and 6 
could be reasonably observed from a single observation point. However, visibility problems 
associated with reaches I, 2, 3, and 5 in particular, make it very difficult if not impossible to 
observe the entire extent of these reaches from a single vantage point. For example, reaches I 
and 2 are about 1.1 and 1.35 miles in length, respectively. The identified observation points for 
these reaches are located at bends in the creek. Both the significant length and the bend of 
Dick's Creek in these reaches (sec Figure 3-1 in Appendix B) would prevent accurate 
observation of these reaches from a single vantage point. Similarly, heavy vegetation in the 
portion of reach 3 west of the U.S. Geological Survey (USGS) station and particularly along the 
east end ofreach 5 is expected to make accurate ohservations along the entire length of these 
reaches difficult from the identified observation points. 

The known difficulties with observing entire reaches from a single vantage point would appear to 
have required these reaches to be walked on every occasion. However, the field notes sometimes 
present conflicting information (for example, on the first page [undated and umnunbered] of the 
field notes at 1410 (2:10 p.m.), the notes indicate that the observers are "walking along Dick's 
Creek on path" in Section 2. However, elsewhere in the field notes (see page 19, dated July 16, 
2001) the notes merely state "1856 [6:56 p.m.] start Section 2" and "1926 [7:26 p.m.] end 
Section 2." Throughout the field notes, observations of other reaches are recorded in a similar 
fashion - "start/begin reach/stretch x ... end/finish reach/stretch x." In other words, no 
documentation is provided that particular creek reaches were walked as required by the survey 
methodology to ensure that recreational activities along the creek were accurately recorded. 

The potential lack of accurate observations is of particular concern with regard to conclusions 
regarding reaches I, 2, and 3. U.S. EPA and Tetra Tech personnel observed an empty bait 
container just west of the railroad bridge near the east end of reach 3. Similarly, U.S. EPA and 
OEPA personnel observed bait boxes on the bank and fishing line with a lure in the trees just 
west of the USGS station in reach 3. Also, U.S. EPA, Tetra Tech, and researchers from Wright 
State University (WSU) have observed evidence of recreational activity ( e.g. all~terrain vehicle 
[ATV] tracks) and have noted congregations of individuals (primarily adolescents) beneath the 
same railroad bridge near the confluence of Monroe Ditch and Dick's Creek. 

Limitations in Ability to Identify Repeat Recreators at Dick's Creek. The human use survey 
was conducted using a variety of different two-person observation teams (based on names listed 
in the field notes). As stated in the text, "in an effort to avoid raising the suspicion of people 
using Dick's Creek, no photographs were taken." Instead, individuals were identified according 
to very limited information such as sex and hair color. Based on these severe limitations, the 
survey' s ability to identify repeat visitors to Dick's Creek is very limited. Therefore, assertions 
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that only limited repeat visitors were noted should be removed from the text and ignored in 
interpreting and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The human 
nse survey included only one month (September) when school was in session at Amanda School. 
U.S. EPA, OEPA, and WSU personnel have observed activity along and in Dick's Creek by 
students after school hours in the springtime. Not including at least a part of the spring portion 
of the school year and the use of a random survey technique to quantify the frequency of such a 
non-random event is expected to undercount recreational use of Dick's Creek, particularly in or 
near reach 5. 
C 11/vCfi:i()" ,v-f 

!3ecause (1) the su;;ey results do not reflect fishing frequency in Dick's Creek in the absence of 
a fish advisory, (2) of the presence of potential limitations in observation methodology and 
inaccuwtc reporting of field observations, and (3) the fact that the fish ingestion exposure 
pathway is the most important pathway associated considered in the HHRA, the results of the 
"Human Use Survey" including the presence of two additional anglers (observed outside the 
specified monitoring period) should be interpreted as supporting the conclusion that there may be 
greater than 13 and up to 74 ( or more) angler visits to Dick's Creek each year. 

;1-rtaAYd /~o'it$-f'i; 
Item liI.A.5 discusses the basi for the central tendency exposure (CTE) and high end 
(reasonable maximum expos e [RME]) fish ingestion rates, 4.71 and 5.25 grams per day 
(g/day), respectively, that. · in the HHRA (ARCADIS 2002). These fish ingestion 
rates "reflect the mean and 90% [upper confidence limit] UCL of daily average per capita 
estimates of freshwater and estuarine fmfish and shellfish rates for the general population, based 
on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 1991 Continuing Survey of Food 
Intake by Individuals (CSFII) (USDA, 1989-1991 )." In contrast, ffS. EPA recmmnends use of 

G5th percentile a11<:lmeanfi£hingestj.g_g_r~tes of 8 and 25 g/day for recreatio':al freshwater sport 
nglers unde(__RM~ and CTE cond1t10:1s, 5espect1vely. These proposed fish 111gest10n rates must 
e mterpreted (Tfmienns·of-the·armllal amount of fish assumed to be consumed by receptors, (2) 

the frequency anglers fish in Dicks Creek, and (3) in light of the proposed fraction ingested value 
of 0.05 proposed for use in the HHRA. 

~~·fr 
From a common sense perspectiv , it is nnreasonable to evaluate theJitdf from consumption of 
fish caught from Dick's Creek sed on the assumption that an adµ1t consumes only about 96 
grams offish per year undel/1'-J.v= conditions (5.25 g/day x 0. -~ 365 days/year). This amount 
is apprnxim '"t>fone complete serving offis , assuming a 150-gram serving size 
(U.S. EPA 1997). On the other hand, U.S. EPA's reco ended RME fish ingestion rate of25 
g/day corresponds to about three fish servings per7ar (25 g/day x 0.05 x 365 = 456 grams), 
assuming a 150-gram serving size. Alimmi11g 11,,!t two 3.5 ounce fillets are obtained from each 
fish caught, an angler would be required to catch and consume only about 2.5 fish each year to 
fulfill this annnal fish consumption estimate. While other more productive fish locations<m> ~,; 7 
available to local anglers, the assnmption proposed in the revised work plan that a receptor 
co_nsu~ about_one_3.5 ou~ce fillet (about 96 grams) per year from a ~sh canght in D(cks 

/-Creek 1s-l¾fte01>s0FVa-twe, msufficiently health protective, and 111cons1stent with RME cond1t1ons 
as defined by U.S. EPA (U.S. EPA 1989 and 1995). As discussed below, Dick's Creek is 

/ certainly fished freqnently enough to support the recreational angler ingestion rate,( €[?4',.,._,<A/. 
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The "Human Use Survey" ts:at onl: a single angler was observed fishing in Dicks Creek 
during the specified moni ring periods (see Appendix B of ARCADIS 2002). Based on this 
single observation, an es mate of 13 fishing visits to Dicks Creek was extrapolated for the entire 
year. While this result consistent with the survey protocol, the results of the survey do not 
reflect activity patterns· in and along Dick's Creek (including fishing) in the absence of a health 
advisory. Furthermore, a variety of problems were identified with the field notes associated with 
the "Human Use Survey" and with the observation methodology. These problems are discussed 
in detail in the response to Item 4 above, and include (1) field notes transcription errors, 
(2) deficiencies and irregularities in the field notes, and (3) limitations associated with single 
observation locations, and ( 4) limitation in ability to identify repeat recreators at Dick's Creek. 
Therefore, the results of the "Human Use Survey" must be interpreted as lower-bound estimates 
of recreational activity in and along Dick's Creek. 

Consistent wifa this general conclusions, the observation of two anglers in Dicks Creek at times 
outside the specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to U.S. EPA General Comment I, "there was no systematic attempt to collect 
such "extra" counts in AK Steel's Human Use Survey." Nevertheless, twice as many anglers 
were observed outside (but on the same day) as was observed during the specified monitoring 
periods. It is possible that the anglers observed outside of the specified monitoring periods were 
actually present during the specified monitoring periods but were not observed because of 
observation methodology limitations. Because (I) the survey results do not reflect fishing 
frequency in Dick's Creek in the absence of a fish advisory, (2) of the presence of potential 
limitations in observation methodology and inaccurate reporting of field observations, and (3) the 
fact that the fish ingestion exposure pathway is the most important pathway considered in the 
HHRA, the results of the "Human Use Survey" including the presence of two additional anglers 
( observed outside the specified monitoring period) sho.uld be interpreted as supporting the 
conclusion that there may be greater than 13 and up to 74 (or more) angler visits to Dick's Creek 
each year. 

As noted in AK Steel's response to eneral Comment I, U.S. EPA's recommended recreational 
angler fish ingestion rates are bas on "active recreational populations with access to multiple 
water bodies including high-qua!" destination fisheries." In support of its proposal for a 
fraction ingested (FI) value AK Steel notes in its response to U.S. EPA's Specific 
Comment I 0, "several desira fishing locations are located in or near Middletown ( e.g. the 
Great Miami River, Smith Park Pond, Lake Monroe, Triangle Fishing Lake, [ and] Stoney 
Meadows Fishing Lake)" (ARCADIS 2002). Clearly sufficient fishing spots are available to 
support recreational fishing in and around Middletown. 

AI(. Steel also argues because the State of Ohio has a fish consumption advisory in place for 
Dick's Creek, that to "characterize this shallow, charmelized, intermittent body of water with an 
existing institutional control in place as a recreational fishery, and localized in an industrial 
urban setting, would be beyond the bounds of reasonableness called for in USEP A's land use 
guidance in establishing exposure scenarios" (U.S. EPA 1995b ). This statement is in turn 
circular, misleading, and incorrect. 

The fish consumption advisory, which has been put in place due to the documented levels of 
PCBs in fish in Dick's Creek, is irrelevant in the determination of whether Dick's Creek should 
be assumed to be a recreational fishery or whether anglers will continue to eat their catch. It is 
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circular to assert that in evaluating whether Dick's Creek is a recreational fishery, that the 
potentially reduced levels of fishing due to the presence of a fish advisory that resulted from the 
presence of documented PCB contamination in fish should be used as justification that Dick's 
Creek is not fished sufficiently to represent a recreational fishery. The determination of whether 
Dick's Creek represents a recreational fishery must be based on two primary factors: ( 1) the 
presence of sufficient fish biomass to support recreational fishing and (2) evidence that the creek 
is fished on a regular basis. As noted below, both these criteria have been met for Dick's Creek; 
therefore, Dick's Creek must be considered a recreational fishery.. . · . , 

rf 1,1il/r1;J_ fr(, f! .1 tMA liP 4fvfttr:> /&d:J(i.-ti" #',,-
First, the presen e of sufficient fish biomass in Dick's Creek to support recreational fishing at the 
recommended fish ingestion and FI values (25 g/day and 0.05, respectively) can be 
demonstrated b comparing the amount of fish that would be necessary for an angler to sustain 
the reconnnen · d recreational fish ingestion rate to the available fish biomass in Dick's Creek. 
The first step if to determine the theoretical mass offish caught in Dick's Creek consumed by a 
recreational 3],'!gler in 1 year. As specified above, U.S. EPA recommends a fish ingestion rate of 
25 g/day ancjlh FI value of 0.05. Based on these assmnptions, the theoretical mass of fish caught 
in Dick's Creek and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x lE-03 (kilogram [kg]/g) ~ 0.46 kg/year 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's body 
weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted by AK Steel 
[ARCADIS 200 le]), then the theoretical mass of fish caught by a recreational angler in order to 
generate the 0.46 kg/year of consnmed fish can be calculated as follows: 

(0.46 kg/year)/0.3 ( edible portion) ~ 1.53 kg/year 

The U.S. Census estimates that a family consists of on average 2.38 people (ARCADJS 2002). 
Therefore, the mass of fish required from Dick's Creek to feed the family of a recreational angler 
can be estimated as follows: 

(1.53 kg/year x 2.38 person/family) ~ 3.64 kg/family 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's Creek can 
be estimated as about 9,259 kg (ARCADIS 2001). The mass offish caught from Dick's Creek by 
a single recreational angler family is about 2,500 times lower than this standing mass estimate. 
Clearly, sufficient standing mass exists in Dick's Creek to support recreational fishing. 

/ lt1 f/,f/1t_rt"'"' 1r/tt.J:C 
Second, various lines of evidence exist to supp6rt the conclnsion ick's Creek is regularly 
fished. First, OEPA personnel have observed ndividuals fish' gin Dick's Creek (Note: current 
OEP A staff observed individuals fishing in ck' s Creek 1le they were working at WSU, and 
U.S. EPA and OEPA personnel have observ d other ev· ence of fishing, such as the presence of 
bait boxes and used fishing line, on a recu mg basi . Also, fishing in Dick's Creek has been 
reported on in several newspaper articles. Also, e "H11111an Use Survey" prepared for AK Steel 
by ARCADIS estimated that there are t 1 ngler visits to Dick's Creek each year. As 
discussed in the response to Item 4 above, the survey results were not interpreted in a sufficiently 
conservative manner. The presence of two additional anglers at Dick's Creek who were 
identified fishing at particular reaches of Dick's Creek on a specified survey date, but outside the 
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6. 

7. 

8. 

9. 

10. 

11. 

reach-specific monitoring period, should have been considered in developing the an estimate of 
the annual number of Dick's Creek fishing visits in order to account for (I) potential under- or 
inaccurate reporting of field observations and (2) deficiencies and irregularities in observation 
methodology. Also, the "Human Use Survey" was completed while a fish advisory is in place 
for Dick's Creek. Therefore, the results of the survey do not accurately reflect the use of Dick's 
Creek as a recreational fishery in the absence of such an advisory. More specifically, the survey 
results must be considered lower-bound estimates of recreational activity (including fishing) in 
and along Dick's Creek. It is reasonable to assume that Dick's Creek will be fished more 
frequently in the absence of a fish advisory. 

For all these reasons, the use of recreational fish ingestion rates of 25 and 8 g/day under RL\1E 
and CTE conditions, respectively, in the HHRA is consistent with evidence of fishing in Dick's 
Creek, a conservative interpretation of the results of the "Human Use Survey," and evidence of 
recreational fishjng in the area surrounding Middletown, Ohio. 

Use of only fish tissue collected after the January 1998 limited remediation action (e.g. /J0 (1 "j 
installation of the interceptor trench along Monroe Ditch) is acceptab!~,,>i ,~ 

Use of a fraction ingested (FI) value of 0.05 in the HHRA is acceptable if it is coupled with the QfV., 'o/ /t 
U.S. EPA-recommended fish ingestion rates of25 and 8 g/day 1mder RME and CTE conditions, (}v'lfl' / .' 
respectively. ij /if v/1,-J1ft 

. r;;G~,.J 
Use of a cooking loss factor equivalent to an average of cooking method-specific 50"' percentile 0 I l 
values (as presented in Wilson, Shear and others [1998]) under both RME and CTE conditions is iJk(' v') 
acceptable. . i 1--<r I/ff. ,/ f ' 

i A t1, J.;, i) ;L ' -------~ vv~ui i...,,vvl 

AK Steel has clarified that homologue data would be used instead ofAroclor data only "if both. , U lJ 
analyses are available/or a given sample." Under these conditions,

1

the proposed use of J'V 1/j (I 
homologue andffoclor data is acceptable. 

Use of the 95 percent upper confidence limit of mean and the mean as the exposure point 
concentrations under RME and CTE conditions, respectively, is acceptable. 

The use of non-cancer toxicity values as presented in the revised work plan is acceptable. 

l(Jrr1 

12. Consistent with U.S. EPA's "Risk Assessment Guidance for Superfund (RAGS), Volume I: 

13. 

Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment, 
Interim" (U.S. EPA 2001), the use of unadjusted oral toxicity factors to characterize risks ~11" '1 
associated with dermal exposure as presented in the revised work plan is acceptable. 

The derivation of reference concentrations from oral reference doses as presented in the revised 
work plan is acceptable. 
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MEMORANDUM 

DATE: April 18, 2002 
CONFIDENTIAL 

SUBJECT: Technical Direction Regarding: AK Steel, Middletown, OH 
EPA Contract#: 68-W-02-018 
Work Assignment#: R05802 (Corrective Action Support) 

FROM: Michael Mikulka and Gary Cygan 
Technical Advisor Technical Contact/Project Manager 

THRU: Allen Wojtas, Work Assignment Manager 

TO: 
Booz Allen 

This Technical Direction Memorandum (TDM) defines the scope of work for Tasks 2 
and 4 of the Work Assignment identified above, namely to provide expert support to the 
U.S. EPA for document review and preparation associated with the subject site. This 
technical direction will not alter the LOE/COST of the work assignment, nor change the 
period of performance. 

BACKGROUND: 

The AK Steel facility is an integrated steel processing facility located within the City of 
Middletown, Ohio. Dick's Creek passes through the facility along its southern 
boundary, but north of its (past and) present slag and other steel processing residuals 
processing area. More recently, AK Steel was cited by the State for illegal discharges 
of waste materials containing, among other constituents, PCBs in measurable 
quantities. AK Steel has taken some steps to cease the discharges, although some 
seepage still occurs. AK Steel was issued an Order under RCRA 7003 to evaluate and 
abate the risk. Past and current sampling done by AK Steel, the Ohio EPA, Wright 
State University, and USEPA, has shown that Dick's Creek and the landfill tributary 
which runs from south to north through the slag processing area, are contaminated with 
PCBs and PAHs. In addition, AquaQual, under a subcontract with TetraTech EM, the 
previous EPA contractor, as directed by the USEPA, has performed an Ecological Risk 
Assessment of Dick's Creek which was completed in 2001 demonstrating ecological 
impacts associated with constituents of concern, including PCB risk. AK Steel has filed 
for relief from the US EPA 7003 Order with the Federal District Court and as part of this 
process, the administrative record has been reopened. 
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The purpose of this TDM is to request assistance for Regioh 5, through document 
review and preparation,. in evaluating both existing human health and ecological risk 
levels associated with existing contamination within Dick's Creek and tributaries in 
Middletown, Ohio, associated with past and culirent solid waste management practices 
at the AK,St~~i facflity in Mi'ddlefown, OH, and trnassist in preparing appropriate 
documents to be included in the currently re-opened Administrative Record. 

II. ENFORCEMENT NEEDS AND REGULA TORY ACTION BEING SUPPORTED 

The information from this evaluation will support ongoing enforcement litigation, 
including site-wide corrective action, against AK Steel related to its operations in 
Middletown, OH. The purpose of the activity is to document the existing ecological and 
human health risks, and to confirm that any planned remedial measures are technically 
adequate and sufficient to abate the existing risks posed by leaving the contaminants 
released in the environment. 

Ill. SPECIFIC TASKS TO BE PERFORMED BY THE CONTRACTOR & 
SCHEDULE FOR COMPLETION 

USEPA requires the following tasks to be performed consistent with the Statement of 
Work for Corrective Action Support: 

Task1: Technical Document Review and Preparation 

A. Provide critical review for 2 documents within 30 days (to be provided by 
USEPA). Contractor must be familiar with the Ecological Risk data generated in 
a risk assessment performed during 2000 in order to provide continuity to the 
critical review. Documents to be reviewed are: 

1) Addendum 1 to the Ecological Risk Assessment for Dick's Creek, 
PCB's in Surface Versus Subsurface Sediments, 10 July, 2001 

2) Addendum 2 to Ecological Risk Assessment: Background Risks, 11 
July, 2001 

B. Provide critical review for 2 documents within 30 days (to be provided by 
USEPA). Contractor must already be familiar with the AK Steel site's numerous 
documents already submitted in order to provide timely critical reviews and 
continuity. Documents to be reviewed and finalized are: 

1) Draft Responses to items 111 .A.1 through 111.A.13 in "AK Steel 
Corporation's Renewed and Urgent request for an Expedited Ruling on its 
Motion for an Injunction under the All Writs Act". 
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2) Draft Technical Review Comments on "Work Plan for Human Health 
and Ecological Risk Assessment, Revision 3" AK Steel Corporation, 
Middletown Works, Middletown, Ohio. 

C. Update the Human Health Risk Assessment authored by Tetra Tech EM, Inc. 
(to be provided by USEPA) so as to ensure consistency with USEPA's approval 
with modifications dated January 29, 2002, to incorporate 3 data sets; AquaQual 
(Wright State University), Tetra Tech EM, Inc, and AK Steel. The data sets will 
be provided electronically. 

Task 2: Data Validation 

A. Provide copies of the remaining QA/QC documents generated during Wright 
State University's Ecological Risk Assessment of Dick's Creek, and a brief report 
on the usability of the data for ecological risk assessment. 

Task 3. Consult with the WAM, and Technical Contacts as necessary during the 
conduct of the work to clarify technical requirements. 

IV. COMPLETION DATE 

Task 1. The reviews specified in Tasks 1.A and B will be completed within 30 days. 
The updated Human Health Risk Assessment will be completed within 90 days. 

Task 2. The QA/QC data and the report will be completed within 45 days. 

TRAVEL REQUIREMENTS 

Travel will be required to the state offices in Dayton, Ohio, and to AquaQual's offices in 
Dayton, OH for up to 2, 1 day meetings for 2 persons related to the project. In addition, 
a trip to the facility in Middletown, Ohio for 1-2 persons for up to 2 additional days to 
complete a visual inspection of the location, and to meet with staff from OEPA and/or 
Wright State University may be required. It is currently anticipated that USEPA staff will 
accompany contractor staff to the site, so that contractor staff will not need appropriate 
letters of introduction for site access. 

TECHNICAL DIRECTION 

The Technical Contact/Project Manager for the site is Gary Cygan, who can be reached 
at 312-886-5902. His address is U.S. EPA, Enforcement and Compliance Assurance 
Branch, Waste, Pesticides and Toxics Division (DE-9J), 77 W. Jackson Blvd., Chicago 
IL 60604. Facsimile (FAX) number is (312) 353-4342. Additional technical support and 
clarification may be sought from Michael Mikulka who can be reached at (312) 886-
6760. 
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06/17 /02 08:33 AM 

Dear Gary, 

To: GARY CYGAN/R5/USEPA/US@EPA, com, 
rogovin_kathy@bah.com 

cc: Michael Mikulka/R5/USEPA/US@EPA, Robert 
Guenther/R5/USEPA/US@EPA, robert.darnell@usdoj.gov, 
davol_phebe@bah.com 

Subject: Re: fish tissue sampling 

Thanks for the e-mail. If it is possible to get fish samples, I suggest we get at minimum analysis 
for dioxin-like PCBs (for the fish ingestion pathway) which are the following: 

77: 3,4,3',4'-TeCB 
105: 2,3,4,3',4'-PeCB 
170: 2,3,4,5,2',3',4'-HpCB 
126: 3,4,5,3',4'-PeCB 
114: 2,3,4,5,4'-PeCB 
180: 2,3,4,5,2',4',5'-HpCB 
169: 3,4,5,3',4',5'-HxCB 
118: 2,4,5,3',4'-PeCB 
123: 3,4,5,2',4'-PeCB 
156: 2,3,4,5,3',4'-HxCB 
157: 2,3,4,3',4',5'-HxCB 
167: 2,4,5,3',4',5'-HxCB 
189: 2,3,4,5,3',4',5'-HpCB 

I am working on another lawsuit where we are collecting samples similar to ours and we have a lab that 
can get down to the picogram level of analysis. Let me know I can be of assistance. 

Best Regards, 
Richard 

Dr. Richard L. DeGrandchamp 
University of Colorado, Health Sciences Center 
Department of Molecular Toxicology and Environmental Health 
Email: richard.degrandchamp@uchsc.edu 
Scientia Veritas, L. L. P. 
Phone: (303) 674-8751 
FAX: (303) 674-8755 

Email:  





GARY CYGAN 

06/17/02 08:07 AM 

To: Mace Barron, rogovin_kathy, RDeGran cc: Michael Mikulka, Robert Guenther, rob 
Subject: fish tissue sampling 

----- Forwarded by GARY CYGAN/R5/USEPA/US on 06/17/02 08:03 AM-----

Hi Gary, 

Diana Zimmerman 
<Diana.Zimmerman@ep 
a.state.oh.us> 

06/14/02 09:07 AM 

To: GARY CYGAN/R5/USEPA/US@EPA 
cc: DCox@ag.state.oh.us, Jeff Hines <Jeff.Hines@epa.state.oh.us> 

Subject: fish tissue sampling 

I'm working with our fisheries folks to get additional fish tissue work done 
in Dicks Creek at the request of Mace. Our lab can do the arochlor analysis, 
which is what Mace wanted, but others at the June 5th meeting said they also 
would like to see congener analysis. We can potentially collect and store 
tissue if a lab is located to do the analysis (funding for that analysis is 
another issue). Do you or your folks know how much tissue would be needed for 
congener/homologue analysis? The amount of tissue needed for both arochlor 
and congener analysis could affect our sampling strategy. 

We also need to clarify where fish tissue samples are needed. Mace had said 
to repeat the sites and species done in 2000. There were only three sites 
sampled and all of these were downstream from outfall 002 and seeps 10 and 22. 
Do the risk folks want any sites upstream, out of the area of contamination? 
The tissue sites in 2000 were downstream from outfall 002, upstream from 
Yankee and behind Amanda school. Are there additional sites needed? I hate 
to push you folks on this, but we have only the first two weeks in July to get 
this done due to other project commitments, so we need to work up a sampling 
plan ASAP and get approval from management to proceed. Many thanks. 

AK5 0005350 





GARY CYGAN 

06/17/02 09:06 AM 

To: Diana.Zimmerman 
Subject: Re: fish tissue sampling 

Diana, this is from Richard DeGrandchamp in response to your email on Friday. I suspect Mace will also respond, 
when he does, I'll send it along. 

gary 
----- Forwarded by GARY CYGAN/R5/USEPAI\JS on 06/17/02 09:05 AM-----

 

06/17/02 08:33 AM 

Dear Gary, 

To: GARY CYGAN/R5/USEPA/US@EPA, com, 
rogovin_kathy@bah.com 

cc: Michael Mikulka/R5/USEP A/US@EPA, Robert 
Guenther/R5/USEP A/US@EP A, robert.damell@usdoj.gov, 
davol_phebe@bah.com 

Subject: Re: fish tissue sampling 

Thanks for the e-mail. If it is possible to get fish samples, I suggest we get at minimum analysis 
for dioxin-like PCBs (for the fish ingestion pathway) which are the following: 

77: 3,4,3',4'-TeCB 
105: 2,3,4,3',4'-PeCB 
170: 2,3,4,5,2',3',4'-HpCB 
126: 3,4,5,3',4'-PeCB 
114 2,3,4,5,4'-PeCB 
180: 2,3,4,5,2',4',5'-HpCB 
169: 3,4,5,3',4',5'-HxCB 
118: 2,4,5,3',4'-PeCB 
123: 3,4,5,2',4'-PeCB 
156: 2,3,4,5,3',4'-HxCB 
157: 2,3,4,3',4',5'-HxCB 
167: 2,4,5,3',4',5'-HxCB 
189: 2,3,4,5,3',4',5'-HpCB 

I am working on another lawsuit where we are collecting samples similar to ours and we have a lab that 
can get down to the picogram level of analysis. Let me know I can be of assistance. 

Best Regards, 
Richard 

Dr. Richard L. DeGrandchamp 
University of Colorado, Health Sciences Center 
Department of Molecular Toxicology and Environmental Health 
Email: richard.degrandchamp@uchsc.edu 
Scientia Veritas, L. L. P. 
Phone: (303) 674-8751 
FAX: (303) 674-8755 

Email:  

AK5 0005357 





GARY CYGAN 

06/17/02 02:32 PM 

To: Mace Barron, RDeGran 
Subject: fish tissue 

----- Forwarded by GARY CYGAN/R5/USEPA/US on 06/17/02 02:32 PM-----

Hi Gary, 

Diana Zimmerman 
<Diana.Zimmerman@ep 
a.state.oh.us> 

06/17/02 01:00 PM 

To: GARY CYGAN/R5/USEPA/US@EPA 
cc: 

Subject: fish tissue 

I forgot to ask again in my previous email, but we need to know how much 
tissue is needed for the congener analysis. I don't think Richard or Mace 
addressed that in their emails. If resources are found to analyze the 
congeners, at least we can have the tissue samples in the freezer. Thanks. 

AK5 0005356 





Gary- Recommended additions are in bold; recommended deletions in [ ]. In my opinion, 
this should be prepared for hearing, not settlement. So, we should be objectively critiquing the 
work plan submitted for the record. If we want to send them a letter ( which may be slightly 
different) for settlement, that can also be done. 

Mike, 7/19/02 

cc: Robert Guenther, ORC 

Date: June 27, 2002 

To: Administrative Record 

From: Gary Cygan, Project Manager and Geologist 

Re: Review of Floodplain Soil and Supplemental Sediment Sampling and Analysis 
Plan, submitted by Arcadis, G&M on behalf of AK Steel, Middletown, OH, 
submitted to U.S. EPA 13 Febmary, 2002. 

The Floodplain Soil and Supplemental Sediment Sampling and Analysis Plan (FSSP) work plan 
submitted by AK Steel under the requirement for Additional Work contained within the 7003 
Order and U.S. EP A's letter dated December 18, 2001, is meant to address the potential for 
additional contamination in the flood plain of Dicks Creek, and to further delineate the mass 
of PCB-contaminated sediment located at the junction of Monroe Ditch and Dick's Creek. 
[Delete this clause, you are mixing record and settlement: In lieu ? of recent meetings held 
between the parties and the spirit of cooperation to reach agreement on certain remedial efforts in 
the Dicks Creek Study Area (DCSA)] The USEPA finds the scope of the proposed sampling of 
the flood plain should be broadened to include additional floodplain? sampling locations and 
some additional stream sediment locations in addition to those proposed in the FSSP 
workplan. Detail and rationale are as follows: 

[We suggest the following issues be incorporated in the sampling work plan:] 
Gary - I would note that we did not ask them to do additional sediment sampling in the 
letter except the hot spot. So, we should not be asking for it now, or we are not being 
consistent. For settlement, if we want to ask for it, that would be OK. 

A. Floodplain sampling: 

• A more concentrated sampling effort should be made to characterize the following 
flood plain areas in Dicks Creek over and abovethat proposed in the FSSP 
workplan: (Gary - presumably Table A identiffes the locations; the location 
descriptions in Table A are not intuitive, therefore, they should be clarified) 

a) the Dicks Creek floodplain [ and sediment] from just upstream of Outfall 002, 
{downstream] to just west of Yankee Road downstream; 





b) the stretch of floodplain [ and Creek] just upstream and downstream of 
Amanda School, particularly the north bank; and 

c) the stretch of floodplain [and Creek] just upstream and downstream ofExcello 
Trailer Village, particularly the north bank. 

Some of these [creek] reaches overlap with the sampling locations as depicted in Figure 3 
of the FSSP. In these cases, these suggested sampling points would supercede the FSSP 
proposed locations. [We have included] Table A [which] provides suggested [transect] 
sampling locations within the Dicks Creek flood plain. Some of these locations have 
previously been sampled by OEP A. when, and who has the results? And if so why are 
we proposing them? We only have the results from the trenching. In order to more 
fully characterize the [river sediments and] flood plain, we suggest each transect be 
sampled with some variation of the following pattern, to be determined in the field and 
based upon sediment and depositional characteristics: 

a) one sample taken 10 feet from the bank into the flood plain on both river left 
and right; b) one sample in the depositional area of the creek bank/water edge 
taken either river right and left; c) and one sample taken in the stream depositional 
zone. Each transect would yield 4 sampling locations with multiple vertical 
sampling horizons, however, as stated, the actual number of sampling locations 
will be determined in the field given river and streambed conditions. This is 
inconsistent with what we asked for in 12/18/01 letter. We did not ask for 
additional creek sediment sampling in these areas. 

Sediment Sampling: 

The proposed sediment sampling locations identified in the FSSP workplan are inadequate to 
further delineate the vertical and spatial extent of the PCB contaminated sediments at the 
junction of Monroe Ditch and Dick's Creek. The following additions need to be made: 

• The workplan proposed only 3 additional sample locations, none of which are proposed 
to be greater than 24 inches in depth, whereas the 12-24 inch layer previously sampled 
shows contamination more than likely exceeds this depth sample MDSDOl. Deeper 
samples are needed to delineate the depth of contamination with greater certainty. All 
further samples should be cores of at least 60 inches. If, upon coring, contamination is 
visually noted at 60 inches, then deeper cores would be necessary. 

• Given the areas needing characterization, it is crucial depositional areas be located in 
conjunction with either the USEP A or OEPA prior to sampling. Since the most toxic 
forms of PCB congeners (highly chlorinated varieties) tend to be sorbed onto finer 
particles [organic carbon] in the sediment, qualitative screening work, consisting of 
coring, examination of the core for hydrocarbon and odors, would be sufficient to 
accomplish this. We suggest a core be taken from depositional zones [in the flood plain] 
and screened. Sampling should include determining the vertical depth of contamination 
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since PCB-contaminated sediments have been gradually silted over in the river, but may 
also be re-exposed through scour and flooding events. Therefore, sampling intervals 
already used in prior, but limited, field events should be retained, with an additional 
interval of 24-48" be incorporated, with all cores at least 60 inches. Since some samples 
indicate significant PCB values were at this level, sampling should continue below this 
depth until refusal. Iflocations show poor core recovery or quick refusal due to sub
surface obstructions, e.g. concrete or debris, attempts should be made to step out from the 
original sampling location. 

• In addition to the PCB-homologues that will be analyzed for in all soil and sediment 
samples collected, PCB Aroclors must be analyzed for. Furthermore, a selection of a 
minimum 6 samples mu.st be submitted for congener analyses. Efforts will be made to 
disperse the 6 samples throughout the sampling area and this decision may be based upon 
visual inspection of core etc. and in conference with the USEP A or OEPA present in the 
field. Appropriate USEPA analytical methodology will be used in the analysis. Dioxin
like PCB' s should be reported as part of the congener analyses. 

• After data validation, sample locations as determined through GPS measurements, should 
be used to create a GIS coverage map. This coverage should also include the analytical 
data from the prior field effort. 

• One location not lying within the Dicks Creek area needing additional sampling is the 
Monroe Ditch stretch between the southern property line and the PCB interceptor trench. 
Sampling locations should be on a scale such that the effort will attain 95% certainty the 
reach is free of contamination hotspots (PCB and PAH). 

• Additional cores need to he taken between Outfall 002 and Monroe Ditch. There is 
uncertainly as to the sonrce ofthe PCBs and Outfall 002 has not been rnled out as 
the source. AK's contention in its reports that the seeps near the interceptor trench 
were the source has not been conclusively determined. At least 4 additional 
transects between Outfall 002 and Monroe Ditch should be identified and sampled. 
Core depth should be at least 60 inches. 

Other general comments: 

• Pg. 3-1, 3.1 Health and Safety 
Respiratory protection may be necessary when collecting contaminated sediments. 
Historically, Ohio EPA personnel have complained of headaches and nausea when 
sampling the sediments of Monroe Ditch. Sampling now is conducted with a full face 
respirator. 

Pg. 3-1, 3.3 Decontamination 
• Methyl alcohol should be used after cleaning with detergent. This can be followed up 

with a deionizing water rinse. 





• Pg. 4-1, Analytical Methods 
No method is presented for congener and Arnclor-specific analysis. 
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Table A 
Potential Transect Sampling locations in Dicks Creek 

Additional locations may be added based on field truthing obvious areas of deposition 

Location Description Latitude Longifude 

Trk 22/10,just downstream from peat system 39"28'22.57"N 84 "23"8.40"W 

002trk, just downstream from AK outfall 002 39"28'24.49"N 84 °23"13.SO"W 

sedtrk5, near 2000 sediment site 39°28'26.35"N 84 "23'24.66"W 

002trka 39"28'23.SO"N 84 °23'18.16"W 

002trkb 39°28'24.13"N 84 °23'21.83"W 

002trkc 39"28'24.SO"N 84 "23'28.45"W 

002trkd 39°28'24.56"N 84 "23'32.51 "W 

002trke 39"28'24.37"N 84 "23'35.22"W 

002trkf 39"28'24.25"N 84 "23'38.73"W 

002trkg 39°28'23.82"N 84 "23'44.38"W 

002trkh 39°28'24.19"N 8.4 "23'47.41 "W 

002trki 39"28'24.44"N 84 °23'50.52"W 

002trkj 39"28'32.07"N 8.4 "24'3..__~9"W 

002trkk 39"2$'29.53"N &4°24'14.ll"W 

002(rkl 39°28'33.93"N 84 "2427.50"W 

002trkm 39°28'38.40"N 84"24'32.68"W 

002trko 39"28'39.7l"N 84"25:10.46"W 

002trkn 39°28'42.94"N 84 "24'42.73"W 
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AKSteelAdminRecordX6 7/16/02 

10/30/0011etter Joe Boyle USEPA Region 5 Richard Wardrup IAK Steel 

10/30/00 letter Joe Boyle USEPA Region 5 Richard Wardrup AK Steel 

1117/00 letter Joe Boyle USEPA Region 5 Richard Wardrup IAK Steel 

12/1/0011etter Joe Boyle USEPA Region 5 Richard Wardrup IAK Steel 

12/1 /00 letter Joe Boyle USEPA Region 5 Richard Wardrup AK Steel 

1/10/01 11etter Bruce Sypniewski USEPA Region 5 Richard Wardrup IAK Steel 

12/18/01 letter Joe Boyle USEPA Region 5 Richard Wardrup AK Steel 

1 /29/02 letter Joe Boyle USEPA Region 5 Carl Batliner IAK Steel 

9/28/00 report 
9/29/00 report 

11/14/00 report 
11/14/00 report 
11/14/00 report . 

11/30/00 report 

12/14/00 report 
12/15/00 report 

1/16/01 report 
3/1/01 report EA Engineering 

4/26/01 report 

5/1/01 report EA Engineering 

5/24/01 report 
1/1/00 report EA Engineering 

217102 report 
2/8/02 report 

2/13/02 report 
report 

6/6/01 report 
7/16/01 report 
9/25/01 report I\K Steel AK Steel 

9/25/01 pleading ,K Steel AK Steel 

11/20/01 report 
1/18/02 pleading I\K Steel AK Steel 

2/5/02 pleading ,K Steel AK Steel 

2/25/02 pleading AK Steel ~K Steel 

1/1/02 report EA Engineering 

3/16/01 report 
12/30/97 report Ohio EPA OEPA 
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12/18/96 letter Douglas Courtney FORE Testing Labs Jeffrey McNealey Porter Wright Morris 

12/3/99 letter Paul Casper Frost & Jacobs Lisa Geist USEPA Region 5 

3/31/87 order Maan Osman Ohio EPA !\rmco, Inc A..rmco, Inc 

9/30/92 permit Robert Phelps Ohio EPA Armco Steel Co Armco Steel Co 

12/24/97 permit Martha ASpurbeck Ohio EPA AK Steel •K Steel 

7/1/01 report 1ames Reid ARCADIS G&M AK Steel AK Steel 

4/6/94 deed Randall Pieheim AK Steel Recorder Butler County, OH 

7/25/97 requisition Dan W. Mullins ~KSteel Ed Clancy •K Steel 

7/1/94 CBI notice Dick Wardrup ~KSteel Isaac Wilder Ohio EPA 

report S.L. Francis AK Steel US EPA US EPA 

Steven Francis ~KSteel US EPA 

12/12/83 letter Steve Francis ARMCO Sheldon Simon USEPA Region 5 

3/11/97 letter Steve Francis ~KSteel Kendall Moore USEPA Region 5 

9/18/98 letter Steve Francis Steve Francis Kendall Moore USEPA Region 5 

2/23/99 letter Steve Francis AK Steel Kendall Moore USEPA Region 5 

9/8/83 letter Sheldon Simon USEPA Region 5 Maurice Lewis ~KSteel 

1/30/98 report Richard Astle ~RCADISG&M Porter Wright Morris Porter Wright Morris 

11/15/85 letter Steve Francis Armco Ed Manning Armco Middleton 

11/15/99 letter Steve Francis AK Steel John Sauter Middletown Fire Dept 

6/21/88 logs George Colvin Geraghty & Miller I\RMCO I\RMCO 

1/1/96 map R. Smith ARCADISG&M ~KSteel I\K Steel 

10/14/99 report J Sarapata Test America Carl Batliner AK Steel 

report ARCADIS G&M ARCADISG&M I\K Steel ~KSteel 

12/13/94 p.a. TWood ,K Steel 

5/1/89 report Geraghty & Miller Geraghty & Miller l\rmco Steel Armco Steel 

2/6/98 report Richard Astle •RCADISG&M John McGinnis Ohio EPA 

11/6/92 report George Colvin Geraghty & Miller Armco Steel Ill rmco Steel 

3/27/92 report George Colvin Geraghty & Miller Armco Steel 1.o rmco Steel 

9/30/97 report Richard Astle Geraghty & Miller AK Steel K Steel 

5/12/89 deed Keichiro Tsukano Kawasaki Steel Recorder Butler County, OH 

9/5/97 letter Paul Casper Frost & Jacobs Robert Smith USEPA Region 5 

1/29/98 letter Eric Volpenheim Dames & Moore Paul Casper Frost & Jacobs 

4/29/98 letter Eric Volpenheim Dames & Moore Paul Casper Frost & Jacobs 

9/28/98 letter Eric Volpenheim Dames & Moore Paul Casper Frost & Jacobs 

9/11/98 letter Eric Volpenheim Dames & Moore Paul Casper Frost & Jacobs 

1/14/99 letter Eric Volpenheim Dames & Moore Paul Casper Frost & Jacobs 

1/1/96 map Richard Astle 11\RCADIS G & M 
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AKSteelAdminRecordX6 7/16/02 

6/8/99 test results Tom Batten Belmonte Park ES Russ Dudek AK Steel 

5/7/99 test results Matt Lake Belmonte Park ES Russ Dudek AK Steel 

10/27 /99 letter Richard Astle I\RCADISG & M John Spitler Ohio EPA 

7 /20/99 letter Richard Astle ARCADIS G & M John Spitler Ohio EPA 

5/3/99 letter Richard Astle ARCADIS G & M John Spitler Ohio EPA 

4/29/99 letter Richard Astle ARCADISG&M John Spitler Ohio EPA 

3/10/99 letter Richard Astle ARCADISG&M John Spitler Ohio EPA 

10/15/98 letter Richard Astle I\RCADIS G& M John Spitler Ohio EPA 

8/13/98 letter Richard Astle ARCADISG&M ohn Spitler Ohio EPA 

5/8/98 letter Richard Astle ARCADISG&M John Spitler 

12/2/98 certify ohn Hritz AK Steel USEPA Region 5 USEPA Region 5 

4/30/01 report quaQual Services AquaQual Services Eric Morton Tetra Tech EM, Inc 

1/18/01 letter imothy Barber ARCADIS G &M Gary Cygan USEPA Region 5 

1/18/01 report imothy Barber I\RCADIS G & M Frost Brown Todd Frost Brown Todd 

5/9/0011etter fax Carrie Rowland Wright State U Michael Mikulka USEPA Region 5 

5/26/01 letter fax Carl Batliner AK Steel Gary Cygan USEPA Region 5 

5/25/01 letter Gary Cygan USEPA Region 5 Carl Batliner AK Steel 

7/5/01 letter Timothy Barber ARCADISG &M Gary Cygan USEPA Region 5 

9/27/01 letter G. Allen Burton, Jr /Wight State U Eric Morton wright State U 

9/27/01 cd G. Allen Burton, Jr Nright State U Eric Morton Wright State U 

10/2/00 letter Thomas Tierman Brehm Research Lab G. Allen Burton, Jr Wright State U 

5/14/02 lab report Diana Zimmerman Ohio EPA Gary Cygan USEPA Region 5 

8/18/00 table wright State U Nright State U Gary Cygan USEPA Region 5 

2/17/97 0MB form Mlliam Sellers Nright State U US government US government 

9/29/00 letter Steven Weil Brookside labs G. Allen Burton, Jr Nright State U 

9/26/00 letter Kevin Kissell MSE-HKM, Inc. il>llen Burton Nright State U 

3/27/97 letter G. Allen Burton !Wright State U Leanne Stahl Wright State U 

1/18/02 pleading Paul Casper Frost Brown Todd Judge Weber U.S. District Court 

5/13/02 tables 

maps 
5/13/02 lab report Diana Zimmerman Ohio EPA Gary Cygan USEPA Region 5 

4/24/02 letter Steven Walsh Frost Brown Todd Robert Guenther USEPA Region 5 

10/7/01 report imothy Barber I\RCADISG &M AK Steel •KSteel 

5/1/02 power point imothy Barber ARCADIS G & M ORC USEPA Region 5 

612100 letter Christopher Schraff Porter Wright Morris Robert Karl Office of the OH AG 

6/2/00 letter Christopher Schraff Porter Wright Morris Robert Karl Office of the OH AG 

12/5/01 letter Gary Cygan USEPA Region 5 Carl Batliner ~KSteel 
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AKSteelAdminRecordX6 7/16/02 

11/30/01 11etter Timothy Barber I\RCADIS G & M Gary Cygan USEPA Region 5 

8/22/01 cd Ohio EPA Ohio EPA Gary Cygan USEPA Region 5 

3/19/01 letter James Shewell Tube City, Inc. Gary Cygan USEPA Region 5 

5/31/01 table Ohio EPA Ohio EPA Gary Cygan USEPA Region 5 

9/11/01 11etter Michael H. Davis DLZ Labs Harold O'Connell Ohio EPA 

6/14/00 letter Lisa Geist USEPA Region 5 Carl Ballinger I\K Steel 

3/14/00 lab report E. Evangelista USEPA Region 5 water Division USEPA Region 5 

4/7 /00 lab report Charles Elly USEPA Region 5 Water Division USEPA Region 5 

5/3/00 lab report Kathleen Swein USEPA Region 5 John McGuire USEPA Region 5 

5/31 /00 lab report Kathleen Swein USEPA Region 5 John McGuire USEPA Region 5 

5/23/00 lab report Francis Awanya USEPA Region 5 blank [Gary Cygan] USEPA Region 5 

12/7/99 lab report Charles Elly USEPA Region 5 blank [Gary Cygan] USEPA Region 5 

5/23/00 email Tom Bramscher USEPA Region 5 Michael Mikulka USEPA Region 5 

6/13/00 fax Mary Osika Ohio EPA Lisa Geist USEPA Region 5 

6/14/00 lab report Mary Osika Ohio EPA Lisa Geist USEPA Region 5 

12/18/01 letter Dennis Mishne Ohio EPA Phyllis Fuchsman ARCADIS 

9/22/00 letter G. Allen Burton !Wright State U Jackie Timmer MSE-HKM Labs 

10/2/00 letter fax Kevin Kissell MSE-HKM, Inc li>llen Burton right State U 

6/30/00 custody form Thomas Tiernan Garrett Van Ness vsu 
10/2/00 letter Steven Weil Brookside Labs G. Allen Burton right State U 

10/2/00 letter Thomas Tiernan wright State U G. Allen Burton right State U 

9/22/00 letter l\llen Burton !Wright State U Thomas Tiernan "right State U 

8/29/00 data sheet G. Allen Burton wright State U G. Allen Burton right State U 

9/30/97 book Research Triangle US Dept H & HS Gary Cygan USEPA Region 5 

12/5/01 letter Gary Cygan USEPA Region 5 Carl Batliner AK Steel 

11/30/01 letter imothy Barber ~RCADIS G & H Gary Cygan USEPA Region 5 

1/14/02 letter Gary Cygan USEPA Region 5 Carl Batliner I\K Steel 

1/13/02 letter Gary Cygan USEPA Region 5 imothy Barber ARCADIS G & H 

5/15/02 letter imothy Barber I\RCADIS Gary Cygan USEPA Region 5 

2/13/02 letter Timothy Barber I\RCADIS Gary Cygan USEPA Region 5 

5/31/00 lab report ARCADIS ARCADIS Frost Brown & Todd Frost Brown & Todd 

9/21/01 lab report Severn Trent Srvs Severn Trent Srvs ,RCADIS ,RCADIS 

11/14/00 letter Timothy Barber I\RCADIS Lisa Geist USEPA Region 5 

10/4/00 letter Rich Astle RCADIS Lisa Geist USEPA Region 5 

11/22/00 letter Paul Casper Frost Brown & Todd Robert Guenther USEPA Region 5 

11/29/00 fax letter Paul Casper Frost Brown & Todd Rcibert Guenther USEPA Region 5 

2/15/01 letter Carl Batliner AK Steel Gary Cygan USEPA Region 5 
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12/5/01 letter Gary Cygan USEPA Region 5 Carl Batliner IAK Steel 

11 /30/01 letter Timothy Barber IARCADIS Gary Cygan USEPA Region 5 

1/14/02 letter Gary Cygan USEPA Region 5 Carl Batliner AK Steel 

1 /31 /0211etter Gary Cygan USEPA Region 5 Timothy Barber l'\RCADIS 

5/15/02 letter imothy Barber ARCADIS Gary Cygan USEPA Region 5 

2/13/02 Jetter Timothy Barber ~RCADIS Gary Cygan USEPA Region 5 

9/30/97 report Obaid Faroon ATSDR, Atlanta publisher 

9/15/85 report Thomas Belton NJ Dept Env. Protect sponsor Hudson River Found. 

4/18/96 article M.J.Allen SCCWaterResearch publisher Fishery Bulletin 

11/30/86 report ,rthur Allen US Fish & Wildlife publisher US Dept of Interior 

9/30/93 report Henry Allen, et al ,vJ DNR publisher Fish Advisory Task 

1/6/95 article D.L. Arnold, et al Chemical Safety Bur publisher Fd Chem Toxic 

9/12/96 article Bauman & Harshberge Ohio State U publisher Environmental Monitori 

9/14/76 article ~ulerich & Ringer Michigan State U publisher 6.rch. Environm. Canta 

1/15/02 report Blasland Bouck & Lee Blasland Bouck & Lee The Fox River Group The Fox River Group 

1/31/97 article Joel Barnhart !American Chrome & Ch publisher Journal of Soil Contami 

11/1/94 article M. G. Barron, et al Hagler Bailly Consul publisher Comparative Biochem 

11/30/96 article Thomas Belton, et al NJ Dept Env Protect publisher Environment 

9/30{78 article Bengt-Erik Bengtsson NEPB, Sweden publisher Water Research 

1/31/97 article Bergman Dorward-Kin SETAC publisher SETAC Press 

4/30/94 article w. N. Beyer, et al US Fish & Wildlife publisher Journal of Wildlife Mana 

1/31/80 article M.R. Bleavins, et al · Michigan State U publisher Arch. Environm. Conta 

1/18/94 article Bruce Boese, et al USEPA publisher Environmental Tax & C 

publication N. Boothman, et al USEPA publisher USEPA 

1/31/98 article F.R. Cassee, et al TNO Nutrition & Food publisher Critical Reviews in T oxi 

5/24/01 article Peter Chapman EVS Envr Consultants publisher Science of the Total En 

3/31/98 report ~udrey Chiang IAPEN sponsor USEPA 

4/30/90 report N. Connelly, et al Cornell U publisher NY Dept Env Conservat 

1/31/96 article N. Connelly, et al Cornell U publisher North American Fisheri 

9/25/01 table US BL & Census US BL & Census publisher US BL & Census 

4/15/02 table US BL & Census US BL & Census publisher US BL & Census 

4/15/02 regulations Ohio DNR Ohio DNR publisher Ohio DNR 

10/31/94 report CRITFC CRITFC co-sponsor USEPA 

1/3/80 article Custer & Heinz US Fish & Wildlife publisher Environmental Pollution 

4/30/72 article Dahlgren, et al South Dakota St U publisher Environmental Health P 

2/10/78 article D.L Defoe, et al USEPA publisher Journal of Fisheries Re 

8/31/94 report Degner et al U of Florida sponsor Florida Dept of Env Prot 
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' ' 
8/12/92 article DiPinto, et al U of South Carolina publisher Environ Toxicology & C 

1/31/99 method Di Toro, et al HydroQual publisher SETAC 

11/30/99 report Duda, et al Responsive Managem publisher IAFWA 

report Ebert, et al McLaren/Hart Envirn publisher N American Journal of 

8/27/01 report EDR Envlr Data Resources ARCADIS inquiry# 672992.1 r 

8/23/00 report Envir FirstSearch DataMap Tech Corp \RCADIS ~RCADIS 

report FIMS Fishery Info Manage ADEM ~labama Dept of Env M 

article Fitzgerald, et al NY St Dept of Health publisher Journal of Exposure An 

article Fuchsman & Barber ~RCADIS publisher Soil & Sediment Canta 

10/5/01 report Giesy Ecotoxicology Giesy Ecotoxicology unstated unstated 

abstract Gillis & Price Mclaren/Hart Envirn publisher SOT 

9/16/97 article Halbrook, et al S. Illinois U publisher SETAC Press 

article Hansen, et al USEPA publisher SE Game & Fish Comis 

9/18/95 article Hansen, et al USEPA publisher SETAC Press 

12/30/93 article Hattls & Burmaster Clark U publisher Society for Risk Analysi 

3/12/99 article Henning, et al ARCADIS, Maine publisher Human & Ecological Ri 

6/21/99 report Hudsonwatch Hudsonwatch publisher Hudsonwatch 

2/26/97 article Jacobs, et al USEPA publisher Risk Analysis 

8/2/98 report Jakus, et al U ofTennesee annual meeting O..merican Ag Econ Ass 

book Jarvinen, et al USEPA publisher SETAC 

3/22/01 article Kakela, et al U of Joensuu publisher Envirn Toxicology & Ch 

8/31/99 report Kitts & Steinback Nat Marine Fisheries publisher US Dept of Commerce 

report Linton, et al Great Lakes Env Ct unstated unstated 

1/31/92 article Mackay, et al none publisher lewis Publishers 

1/31/80 article Mclane & Hughes US Dept Interior FWS publisher O..rch Environ Contam T 

1/6/00 article Matta, et al Nat Oceanic & Atmos publisher Environ Toxicology & C 

3/15/96 article Murdoch, et al EVS Env Consultants publisher Environ Toxicology & C 

3/15/96 article Murdoch, et al EVS Env Consultants publisher Environ Toxicology & C 

1/31/74 article Nebeker & Puglisi USEPA publisher American Fisheries Soc 

1/1/88 manual Ecolog Assess Sec Ohio EPA publisher Ohio EPA 

9/30/99 report Probst, Wayne Georgia Dept of Nat Re 

8/31/85 report Prose, Bart US Fish & Wildlife 

10/1/93 memo Martha Prothro USEPA, Washington Nater Div Directors USEPA, Regions 1-X 

article Rupp, et al Oak Ridge Nat'I Lab Health Physics 

2/4/99 article Sample & Arena! Oak Ridge Nat'I Lab 

5/27/99 report Sechena, et al NIEHS Center sponsor USEPA 

3/22/02 website lwww.smbay SMBRP 
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article Shiu & Mackay U of Toronto J Phys Chem RefData 

report /\lien, et al SC Coastal Water 

11/11/88 article Stahl, et al U of Wisconsin Poultry Science 

6/16/00 article Stanek, et al UofMA 

article Stern, et al NJDEP 

10/20/87 article Swartz, et al USEPA 

manual Devonald & Maxted USEPA 

12/2/94 report USEPA USEPA 

report USEPA USEPA 

manual USEPA USEPA 

manual USEPA USEPA 

4/5/00 manual USEPA USEPA 

WWW USEPA.2001 USEPA 

4/13/92 ROD .V. Adamkus USEPA 

2/12/99 ROD M/.E. Muno USEPA 

9/30/91 ROD tv.v. Adamkus USEPA 

2/26/98 ROD M/.E. Muno USEPA 

9/30/92 ROD V. V. Adamkus USEPA 

6/28/91 ROD V.V. Adamkus USEPA 

12/31/90 ROD FJ. V. Adamkus USEPA 

9/28/98 ROD Mi.E. Muno USEPA 

2/9/94 ROD D. A. Ulrich USEPA 

4/13/92 ROD tv.v. Adamkus USEPA 

9/30/98 ROD W.E. Muno USEPA 

9/26/97 ROD N.E. Muno USEPA 

5/31/00 ROD W.E. Muno USEPA 

8/23/94 ROD V.V. Adamkus USEPA 

9/30/93 ROD USEPA USEPA 

3/31/98 report US Fish & Wildlife US Fish & Wildlife 

article ,/aloppi, et al US Fish & Wildlife 

book Jerschueren, ed. l\g U ofWageningen 

1/22/90 article Nester, et al 

5/31/89 report Nest, et al U Of Michigan 

5/31/93 report West, et al U Of Michigan 

6/9/99 lwwW IVVilliams, et al Purdue U 

5/21/97 article V\ ilson, et al N.D. Wilson & Assoc 

5/17/02 article 1\/Vilson, et al N.D. Wilson & Assoc 

Page 7 





AKSteelAdminRecordX6 7/16/02 

8/13/96 paper Wolfe, Robert J 'llaska Dept Fish & 

book Davis & Simon, ed 

5/15/02 letter Tim Barber ~RCADIS Robert Guenther USEPA Region 5 

5/15/02 report Fuchsman & Barber ARCADIS Frost Brown Todd Frost Brown Todd 

5/15/02 report Tim Barber ~RCADIS Frost Brown Todd Frost Brown Todd 

1/15/02 report 'IMEC Earth & Env AMEC Earth & Env FRG Members FRG Members 

8/31/99 report TAMS Consultants TAMS Consultants USEPA, Region 2 USEPA, Region 2 

5/1/00 memo Sylvia Griffin Central Regional Lab Gary Cygan USEPA Region 5 

5/23/02 memo Nita Nordstrom Ohio EPA Gary Cygan USEPA Region 5 

6/14/00 letter Lisa Geist USEPA Region 5 Carl Batliner 'IK Steel 

2/19/81 article Davis, William J U of Cincinnati 

WWW Hudsonvoice.com General Electric Co 

article <\dams, et al Texas A& MU 

2/27/98 M/WW es.epa.gov/oeca/osre USEPA 

8/31/00 report General Electric Co General Electric Co 

8/2/79 article Rupp, et al Oak Ridge Nat'I Lab 

4/22/02 lwww yourchildshealth.com Children's Med Ct 

12/4/01 M/WW keepkidshealthy.com keepkidshealthy.com 

4/22/02 M/WW epa.gov/ost/fishadvice USE PA Office of Water 

M/WW Stearns, Thomas L. www.NaturoDoc 

5/14/02 M/WW lepa.gov/rivers/98rivers epa.gov/rivers/98rivers 

2/1/02 ROD USEPA USEPA 

8/12/98 M/WW ec.state. ny .us/websit dee.state. ny. us/website 

M/WW hhr.highlands.com hhr.highlands.com 

M/WW iloveny .com/info cente iloveny.com/info center 
www bezak.org/hudson hist bezak.org/hudson history 

M/WW 1 deo.columbia.edu/Hu 1 deo.columbia.edu/Hudso 

www lecostudies.org/researc IES@www.ecostudies.org 

WWW hrfanj.org/river conditi hrfanj.org/river conditions 

WWW iepa.gov/hudson/era-ex epa.gov/hudson/era-exsu 

4/21/98 WWW kalcounty.com/hsd kalcounty.com/hsd 

5/14/02 WWW amrivers.org/mostenda amrivers.org/mostendang 

3/22/02 WWW cfpu.epa.gov/surf cfpu.epa.gov/surf 

4/18/02 WWW epa.gov/R5Super/npl epa.gov/R5Super/npl 

3/22/02 M/WW cfpu.epa.gov/surf cfpu.epa.gov/surf 

4/18/02 lwwW epa.gov/region02 epa.gov/region02 

3/27/02 M/WW americanrivers.org americanrivers.org 
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3/22/02 lwww cfpu.epa.gov/surf cfpu.epa.gov/surf 

11/30/00 report USEPA USEPA 

5/14/02 article Kimbrough, et al 

5/14/02 article Kimbrough, et al ,RCADIS 

5/14/02 article Kimbrough, Renate ARCADIS 

4/10/00 report Golden, et al Georgetown U 

4/10/01 report Golden, et al Georgetown U 

7/9/01 court paper US District Court US District Court 

5/14/02 letter Paul Casper Frost Brown Todd Robert Guenther USEPA Region 5 

5/1/02 minutes 
5/15/02 legal memo Paul Casper, Jr Frost Brown Todd 

5/14/02 QITR Richard Astle ,RCADIS John P. Spitler Ohio EPA 

1/30/98 plan Richard Astle ARCADIS Porter Wright Morris 

. 1/9/98 letter J.J. McNealey Porter Wright Morris Susan Kroeger Ohio Attorney General 

5/15/02 MPR Tim Barber <>.RCADIS Gary Cygan USEPA Region 5 

5/15/02 e-mail Rebecca Weisner iA.RCADIS various Ohio EPA Ohio EPA 

5/15/02 e-mail Tim Barber c<IRCADIS !various USEPA Region USEPA Region 5 

5/15/02 call record -im Barber <>.RCADIS Gary Cygan USEPA Region 5 

5/14/02 letter Tim Barber ARCADIS Gary Cygan USEPA Region 5 

5/14/02 letter im Barber ARCADIS K. Doug Shelton US Army Corps Engine 

5/14/02 letter tTim Barber "RCADIS Gary Cygan USEPA Region 5 

5/14/02 letter ..-im Barber ARCADIS Harold O'Connel Ohio EPA 

5/15/02 e-mail David Vicarel "RCADIS !various USEPA Region 5, AK S 

5/15/02 call record David Vicarel ARCADIS Gary Cygan USEPA Region 5 

5/15/02 call record David Vicarel ARCADIS Eric Morton Tetratech Chicago 

12/7/01 letter David Vicarel ~RCADIS Gary Cygan USEPA Region 5 

11/21/01 letter David Vicarel ARCADIS Gary Cygan USEPA Region 5 

11/14/01 call record David Vicarel ARCADIS Gary Cygan USEPA Region 5 

7/5/01 letter Tim Barber ~RCADIS Gary Cygan USEPA Region 5 

3/14/01 fax Gary Cygan USEPA Region 5 Tim Barber I\RCADIS 

5/14/02 letter Tim Barber ARCADIS Paul Casper Frost Brown Todd 

5/15/02 call record Kurt Hileman ~KSteel Mary Osika Ohio EPA 

5/14/02 report Stickney & Barber ARCADIS Frost Brown Todd Frost Brown Todd 

5/15/02 CVs various ARCADIS ARCADIS Robert Guenther - USEPA Region 5 

3/15/02 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 

2/15/02 MPR Timothy Barber IARCADIS Gary Cygan USEPA Region 5 

1/15/02 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 
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. . 
12/14/01 MPR Timothy Barber A.RCADIS Gary Cygan USEPA Region 5 

11/21/01 MPR Timothy Barber A.RCADIS Gary Cygan USEPA Region 5 

11/15/01 MPR Timothy Barber A.RCADIS Gary Cygan USEPA Region 5 

10/15/01 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 

9/14/01 MPR Timothy Barber ~RCADIS Gary Cygan USEPA Region 5 

8/15/01 MPR Timothy Barber ~RCADIS Gary Cygan USEPA Region 5 

7/13/01 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 

6/15/01 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 

5/15/01 MPR Timothy Barber ~RCADIS Gary Cygan USEPA Region 5 

4/13/01 MPR Timothy Barber ARCADIS Gary Cygan USEPA Region 5 

3/26/01 MPR Timothy Barber ~RCADIS Gary Cygan USEPA Region 5 

12/14/00 letter James J. Reid ~RCADIS Lisa Geist USEPA Region 5 

9/29/00 plan Astle & Reid ARCADIS ~KSteel 

3/16/01 plan · 'icarel & Reid ~RCADIS 

6/4/01 report Stickney & Barber A.RCADIS Frost Brown Todd Frost Brown Todd 

6/4/01 report Stickney & Barber 11\RCADIS Frost Brown Todd Frost Brown Todd 

6/4/01 report Stickney & Barber c<IRCADIS Frost Brown Todd Frost Brown Todd 

6/4/01 report Fuchsman & Barber I\RCADIS Frost Brown Todd Frost Brown Todd 

7/6/01 report Stickney & Barber ARCADIS Frost Brown Todd F rest Brown Todd 

7/6/01 report Stickney & Barber ~RCADIS Frost Brown Todd Frost Brown Todd 

7/6/01 report Stickney & Barber A.RCADIS Frost Brown Todd Frost Brown Todd 

7/6/01 report Stickney & Barber ARCADIS Frost Brown Todd Frost Brown Todd 

7/6/01 report Stickney & Barber ~RCADIS Frost Brown Todd Frost Brown Todd 

11/17/00 report Eric Morton Tetra Tech EM, Inc Lisa Geist USEPA Region 5 

3/1/02 report Stickney & Barber ARCADIS Frost Brown Todd Frost Brown Todd 

2/28/01 report Eric Monschein Tetra Tech EM, Inc i"llen Wojtas USEPA Region 5 

5/15/02 letter Paul Casper, Jr Frost Brown Todd Robert Guenther USEPA Region 5 

4/21/01 letter Carl Batliner ~K Steel Gary Cygan USEPA Region 5 

9/29/00 plan 11\stle& Reid ~RCADIS 11\K Steel AK Steel 

9/29/00 plan Astle & Reid ARCADIS AK Steel AK Steel 

8/17/00 plan ~stle & Reid ARCADIS USEPA Region 5 USEPA Region 5 

· 11/6/00 plan 11\stle & Reid ~RCADIS AK Steel ~K Steel 

11/14/00 plan A.kin, Copeland, Reid ARCADIS AK Steel AK Steel 

11/14/00 plan Barber, Reid, Banasza ARCADIS AK Steel ~KSteel 

12/14/00 plan Barber, Reid, Banasza 11\RCADIS AK Steel !AK Steel 

12/29/00 letter Bruce Albers National Research Counci Norine Noonan USEPA, Admin for R & 

4/30/00 report EA Engineering EA Engineering 11\K Steel AK Steel 
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-
11/11/98 letter Norman & Volpenheim Dames & Moore Paul Casper, Jr Frost Brown Todd 

1/31/00 article Leigh & Hoskin U of CA Davis publisher Soil and Sediment Cont 

11/30/86 article Belton, et al publisher Environment 

article Hansen, et al USEPA Gulf Breeze SE Game & Fish Southeastern Game an 

7/31/99 report NCEA USEPAORD 

10/17/75 letter Stanley Legro USEPAOE Monsanto Monsanto Industrial Ch 

11/24/98 letter Carl Batliner ,K Steel John Spitler Ohio EPA 

1/21/98 lab report J. Naiyer Ohio EPA 

6/28/99 letter Mary Osika Ohio EPA Mark Maloney USEPA Region 5 

6/1/99 report Mary Osika Ohio EPA 

5/24/99 letter Mary Osika Ohio EPA Jeff Agnew Butler County Health D 

1/14/99 letter Carl Batliner AK Steel Mary Osika Ohio EPA 

12/23/98 note Mary Osika Ohio EPA Mary Osika file Ohio EPA 

1/9/98 letter Mary Osika Ohio EPA 
. Batliner & Connolly K Steel & Envirosourc 

12/21/98 letter Mary Osika Ohio EPA Carl Batliner AK Steel 

12/11/98 letter Mary Osika Ohio EPA Carl Batliner K Steel 

12/4/98 letter Mary Osika Ohio EPA Carl Batliner K Steel 

11/20/98 fax letter John Sitler Ohio EPA M.T.Adams K Steel 

11/6/98 letter Mary Osika Ohio EPA Ron Murray Middletown City Health 

12/5/97 letter John Sitler Ohio EPA A.dams & Piccioni IAK Steel & I MS 

1/26/98 letter Michael Connolly Envirosource John Sitler Ohio EPA 

8/21/98 letter Patrick Gallo ~K Steel Mary Osika Ohio EPA 

2/6/98 letter Mary Osika Ohio EPA Carl Batliner IAK Steel 

5/27/98 letter Mary Osika Ohio EPA Patrick Gallo IAK Steel 

report ~RCADIS 

8/1/97 article George Frame General Electric publisher IAnalytical Chemistry Ne 

article Sather, et al Institute of Ocean Sci publisher Environ. Sci. Technol. 

8/15/90 guidance Henry longest USEPAOSWER 

6/14/00 guidance USEPA www.epa.gov/opptintr 

table 

9/30/96 report USEPA NCEA, Office of R & D 
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DSW Workplan July l, 2002 

** Confidential ** 

Confidential Attorney-Client Work Product 
This work is being conducted at the request of the Office of the Ohio Attorney General. 

Dicks Creek 
AK Steel - Middletown 

DSW Fish Tissue Workplan 

July 9, 2002 (Revised from July 1, 2002) 

Objectives 

I. Determine the concentration of PCB congeners in fish fillets from edible size fish collected 
from Dicks Creek. 

2. Determine the concentration of PCB Aroclors in whole body fish. Fish will be restricted to 
adults in a size range typically consumed by piscivorous birds and mammals. 

Activities 
Fillets 
Fish tissue samples will be collected from four locations. Three of the four locations will be sites 
which were sampled iu 2000. Tissue fillet samples will be collected from fish of edible size, and 
species preferred for analysis include smallmouth bass, largemouth bass, connnon carp, and 
channel catfish. When possible, composite samples (by species) will be collected using a 
minimum of three fish. At each sampling location, an attempt will be made to collect three fish 
species for fillet tissue analysis. Fish will be sampled using electrofishing wading methods. 
Sampling locations are listed in Table 1. 

Whole Body 
Fish tissue samples will be collected from four locations. Three of the four locations will be 
sites which were sampled in 2000. Whole body fish samples will be collected using adult fish of 
a size consumed by piscivorous birds and mammals. Species preferred for analysis include 
longear sunfish, green sunfish, and creek chub. Alternative species include white sucker and 
yellow bullhead. Composite samples (by species) will be collected using a minimum of three 
fish. At each sampling location, an attempt will be made to collect three fish species for whole 
body analysis. Fish will be sampled using electrofishing wading methods. Sampling locations 
are listed in Table 1. 
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DSW Workplan Dicks Creek Fish Tissue July !, 2002 

Quality Assurance/ Sampling Methods 

Ohio EPA Manuals 
All biological field and EPA laboratory procedures adhere to those specified in the Manual of 

Ohio EPA Surveillance Methods and Quality Assurance Practices (Ohio EPA 1991 ), Biological 
Criteria for the Protection of Aquatic Life, Volume III (Ohio EPA 1989), and the Ohio EPA Fish 
Tissue Guidance Manual (Ohio EPA 1994). 

Fish Tissue 
Fish samples used for fillet analysis will be filleted in the field using decontaminated stainless 

steel fillet knives. Filleted samples will be wrapped in aluminum foil, placed in a sealed plastic 
bag, and placed on dry ice. Whole body fish samples will be wrapped in aluminum foil, placed 
in a sealed plastic bag, and placed on dry ice. Sampling and decontamination protocols will 
follow those listed in the Ohio EPA Fish Tissue Guidance Manual (1994); however, it is not 
necessary to clean aluminum foil which is used directly from the roll. 
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DSW Workplan Dicks Creek Fish Tissue July I, 2002 

Table I. List of proposed sampling locations in Dicks Creek, 2002. 

Stream 
River Mile 

Dicks Creek 
5.5 
2.8* 
2.5* 
1.7* 

Location 

Cincinnati/Dayton Road 
Upst. Landfill Tributary 
Dst. Landfill Trib./ dst. Yankee Rd. 
Adj. Amanda Elementary 

* - sampled in 2000. 

3 

Purpose 

Background for site 
Dst. AK outfall 002, upst. landfill trib. 
Immediately dst. landfill trib. 
Far field levels 
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ATTORNEY-CLIENT PRIVILEGE -DO NOT RELEASE UNDER FOIA 

BRIEFING DOCUMENT FOR REGIONAL ADMINISTRATOR 
U.S. v. AK STEEL CORP., MIDDLETOWN, OHIO 

27 June 2002 

BACKGROUND 

On June 29, 2000, the United States brought a multi-media enforcement 
action against AK in the Southern District of Ohio for violations of CAA, CWA and 
RCRA at its Middletown, Ohio, works. The State of Ohio moved to intervene in the 
suit the next day, mirroring our claims and adding numerous supplemental 
claims under Ohio air and water law. At present, the court allowed the state to 
intervene to the extent the state's claims mirrored our own. The court has yet to 
rule on the state's supplemental claims. In July 2001, the Sierra Club and the 
NRDC also moved to intervene in the action. The court has not ruled on this 
motion. 

The original federal CAA counts involved SIP opacity violations at AK's blast 
furnace and basic oxygen furnace (BOF), SIP particulate matter violations at AK's 
sinter plant, and benzene NESHAP violations at the sinter plant. The CWA counts 
involved NPDES numeric and narrative violations, some minor pretreatment 
violations and a count regarding seeps of PCBs from a closed landfill. At the 
request of the state, we also added a count for corrective action under section 
3008(h) of RCRA. 

On August 17, 2000, we issued an administrative order under the imminent 
and substantial endangerment provisions of section 7003 of RCRA addressing 
PCB contamination in Dicks Creek. We issued the order after giving the state 
time to attempt a settlement of the contamination issues with AK. Those 
negotiations were fruitless, and Ohio officially asked us to issue the order. The 
order requires AK to investigate, characterize and remediate any problems posed 
by PCBs. in Dicks Creek. AK filed a countersuit for declaratory judgment alleging 
that our 7003 order usurped the court's jurisdiction, which we invoked in alleging 
3008(h) relief site-wide at the Middletown facility and injunctive relief under the 
CWA to remediate the PCB contamination. AK supplemented its prayer for 
declaratory judgment by filing a motion for an injunction under the All Writs Act, 
which permits a court to issue writs in aid of its jurisdiction. In July, 2001, we 
moved to amend the complaint to allege violations of the 7003 order, to place 
review of the order before the court and moot the jurisdictional issue. AK has 
since withdrawn its counter-suit. 





The federal CAA issues are currently minimal, given that we withdrew a 
count based on SIP opacity violations at AK's blast furnace and basic oxygen 
furnace founded on the state's withdrawal of a nearly complete exemption from 
regulation on emissions from these sources. A state court found that the 
withdrawal of the exemption did not meet state due process requirements. We 
are, however, working with the state to assess the threat to residents near the mill 
from soot and kish emissions from which possible nuisance claims could emerge. 
There is nothing yet conclusive on this question. 

SUSPENSION OF THE 7003 ORDER AND REOPENING OF THE RECORD 

At a December status conference, the judge told the parties that he wanted 
to resolve the issues regarding the 7003 order before proceeding to the other 
issues in the case. However, OGC did not agree with DOJ's position that certain 
issues regarding the order should be subject to de nova review. OGC and DOJ are 
adamant against any de nova review of the issue of PCB risk; AK would likely 
assert that the risk from PCBs does not present an imminent and substantial 
endangerment. There is further concern with de nova review of PCB toxicity by a 
potentially hostile judge. OGC also prefers record review on the issues of 
contribution, though DOJ suggests that this issue is more appropriate for de nova 
review. 

Our record as currently certified to the court, however, may be inadequate. 
AK did not have an opportunity to comment on the full scope of issues regarding 
EPA's findings in issuing the order. Thus, EPA and DOJ agreed to suspend the 
order, invite AK to meet with us and to augment the record, and then to move the 
court for record review of EPA's issuance of the 7003 order. On May 1, 2002, we 
met with AK here in Chicago to permit formal comment on the order and are 
currently organizing the record. We intend to complete review of the record and 
reinstate the order (to the extent it is warranted) by August 31, 2002. 

SETTLEMENT OF RCRA ISSUES 

At the May 1, 2002, meeting, AK (with its litigation counsel) expressed 
willingness to discuss settlement of the RCRA issues, including the PCB seepage 
discharge issue. U.S. EPA and Ohio visited the slag processing area where the 
RCRA 7003 problems are centered to familiarize ourselves with the area and 
hence facilitate any settlement discussions. These discussions are very 
preliminary at the moment. 

SETTLEMENT OF AIR ISSUES 

In March of 2002, we became aware that AK (without its litigation counsel) 
had approached Ohio offering to settle all the state's air concerns, including 





spending almost $60 million on equipment improvements. The state acquiesced 
when we insisted on reviewing the consent decree to be entered in state court. 
We learned in early June, however, that AK withdrew its previous offer to settle 
state air claims. 

SETTLEMENT OF REMAINING RCRA. CAA AND CWA COUNTS 

The remaining RCRA count is for site-wide corrective action at the facility. 
AK has denied liability for this, and though it has contested this claim vigorously, 
there have been no settlement discussions on resolving this claim. It is possible, 
however, that AK sees some corrective action as inevitable at some point in the 
future and will negotiate resolution of this claim after resolution of the 7003 
issues. 

AK is similarly contesting the CWA count involving unauthorized discharges 
of PCBs. AK does not feel it owes any penalties for this count. Resolution of this 
claim, however, will likely accompany any RCRA settlement. 

The remaining CAA (SIP particulate matter loading, benzene NESHAP) and 
CWA (numeric and narrative NPDES discharge violations, pretreatment discharge 
violations) claims seek penalties only. AK has not contested these claims 
vigorously, and resolution will likely entail the relatively simple task of reaching a 
penalty figure. 





June 21, 2002 
B-09075-0143-0502 
REPA3-0502-007 

Mr. Bernie Orenstein 
Regional Project Officer 
U.S. Environmental Protection Agency 
77 West Jackson Blvd. 
Chicago, IL 60604 

Booz I Allen I Hamilton 

''CC/ 

'.e, ,  ·· ->: .. ~ .. ~·-\j 
~:3·,: t;·: c' ,l1C l{i 

•' ·:. !) 

Subject: EPA Contract No. 68-W-02-018, Corrective Action Work Assignment R05802, 
Technical Direction No. 1 AK Steel. Middletown, Ohio. Task 02. Technical 
Document Review and Preparation. 

Dear Mr. Orenstein: 

In response to Work Assignment R05802, Technical Direction Memorandum (TDM) No. 
1, under EPA Contract No. 68-W-02-018, attached please find the technical review of the 
following AK Steel documents per TDM Task I A and B: 

• Items !Il.A.l through !Il.A.13 in AK Steel Corporation's Renewed and Urgent Request 
for an Expedited Ruling on its Motion for an Injunction under the All Writs Act 

• Work Plan for Human Health and Ecological Risk Assessment, Revision 3 (Work Plan) 

• July 10, 2001 Addendum l to the Ecological Risk Assessment for Dick's Creek, PCBs in 
Surface Versus Subsurface Sediments 

• July 11, 2001 Addendum 2 to Ecological Risk Assessment: Background Risks 

Per EPA direction from the EPA WAM Gary Cygan, Booz Allen Hamilton (Booz Allen) 
focused these reviews on identifying major fatal flaws with regards to the overall scientific 
methodology and on determining whether any aspects are scientifically untenable. As part of this 
task, internal draft comments prepared by Tetra Tech EM Inc., were also reviewed and updated 
based on more recent site information and EPA guidance. 

In general, Boaz Allen Hamilton (Booz Allen) has identified major flaws with regards to 
the human health risk assessment portion of AK Steel's Work Plan. Major deficiencies include: 
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• 

• 

Applying the wrong USEPA human health risk assessment guidance document for , 
developing the overall framework for conducting a PCB risk assessment, which / 
may result in a human health risk assessment that is not scientifically defensible. . C~..q- · 
Proposing to exclusively use Aroch!or analysis and sampling data rather than ~ l',;td),:f lti') 

~ ""----- using congener data, which is required by USEPA guidance and strongly 1lf,:,,"r' 1.,,,t,.PJ-
""" ·"'- suggested by the National Academy of Sciences. ~-----..,.<:. ~ ti 

Proposing to rely too heavily on.,1:otentially biased survey information to develo .'->--~f Ot7,&'. 
exposure conditions in order to model both current and future e~posure (fa •i7' · 

• 

conditions. ~ l:/4tv ) 
Jo. 

With regards to the ERA and ERA Addendums I and 2, AK Steel did not use congener-
specific data. EPA requires congener specific data because the toxicity and risks of individual 

?ongeners may be greater than that estimated from total PCB concentrations. Thus, use of 

L. congener-specific data is justified and should be included in the revised ERA for Dick's Creek, 
following a QA/QC review of the data. 

If you have any questions regarding this deliverable, please contact me at (254) 793-3419. 

Phebe Davol 

~lr,~l1\\10 (lat) 
BOOZALLE~ ~ON ~ 

Work Assignment Manager 

cc: Allen Wojtas, EPA Work Assignment Manager (cover letter only) 
Gary Cygan, EPA Technical Lead 
Gloria Jean Hilliard, Regional Project Officer 
BAH EPMT QA/QC Coordinator 
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Comments on BAH Deliverable dated Jnne 21, 2002: Technical Review of AK Steel HH & 
ERA Support Documents 

TDM No. I, Tasks lA and B, requested BAH to conduct technical review and document 
preparation on 4 documents. These documents are identified below in Sections I through IV. 
The documents submitted should be revised in final form based on the comments below. 

A revised version of each portion of the requested work should be submitted as stand-alone 
documents, each of which can be placed in the Administrative Record or, in the case of the 
Revised Work Plan, submitted as an enclosure to a letter to AK Steel. 

I. Comments on Technical Review of Items UI.A.1 through IH.A.13 in AK Steel 
Corporation's Renewed and Urgent Request ••. 

1. The last sentence of the Objective Section should be deleted. The draft comments prepared 
by Tetra Tech will not be included in the Administrative Record so this document must stand 
alone as the expert opinion of Dr. DeGrandchamp, ASE Inc. 

2. Under General Comment 1, the last sentence should be deleted as it makes no sense in the 
context stated. 

3. Under General Comment 2, the word "adult" should be inserted before "angler" as adolescent 
anglers were in a separate category and there were far more adolescent anglers observed. This 
should also be added on page 6 in the last paragraph under General Comment 4; on page 7 in the 
second full paragraph under General Comment 5; and on page 8 at the bottom of the first 
paragraph. 

U. Comments on Work Plan for HH&ERA, Revision 3 

1. The last sentence of the Objective Section should be deleted. The draft comments prepared 
by Tetra Tech will not be included in the Administrative Record so this document must stand 
alone as the expert opinions ofDrs. Barron and DeGrandchamp, of ASE Inc. 

2. Under General Comment 1, there is a difficulty of citing bullet 2 since the approved sampling 
plan was based on PCB Aroclor and homolog analyses and did not require use of congener
specific samples. General Comment 2 goes into this problem in more detail. The EPA approval 
of the work plan based on PCB Aroclor and homolog analyses which did not require use of 
congener-specific samples may not have been contrary to EPA guidance as seems to be suggested 
here. Both Aroclor and homolog data were to be used by AK to calculate risks. See also your 
own cite to Total PCBs or congener or isomer analyses at the bottom of page 12, top of 13. The 
bottom line is the sampling work plan that was approved was endorsed by EPA as the 
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methodology which was to be used. We can't now cite a 1996 guidance to say that was wrong. 
Further, we directed AK to use the limited congener data available (WSU data) in the risk 
assessment. They declined to do so based on QA/QC issues which BAH is attempting to resolve. 
So, the complete section dealing with these issues (General Comment 2) needs to be revised to 
reflect the EPA approval of the work plan. 

3. The NRC paradigm was not available to EPA at the time the Order was issued or the work 
plan approved. Perhaps it should be used as the basis for the shift to a congener-specific 
approach rather than the 1996 guidance, since this was obviously available. 

4. Aroclor is spelled incorrectly on at least pages 11 and 12. There is no "h". 

5. General comment 3 should be held in abeyance until the validity of the WSU data is 
determined. 

6. Specific comment 4 should be held in abeyance until such time as the validity of the WSU 
data is ascertained by BAH for EPA. 

7. Specific Comment 5 on page 18 refers to "as discussed in specific comment 5 ... " This is 
confusing as to what is being referenced. 

8. The discussion in specific comment 7 refers to "adult" anglers, not anglers in general. Please 
add "adult" throughout. 

III. Comments on July 10, 2001 Addendum 1 to ERA for Dick's Creek, prepared by Mace 
Barron, ASE Inc. 

I. In the Objective Section, "AK" appears to be missing from the last sentence after "for". 

2. In General Comment I, add: EPA. 

IV. Comments on July 11, 2001 Addendum 2 to Ecological Risk Assessment: Background 
Risks, by Mace Barron, ASE Inc. 

I. In the Objective Section, "AK" appears to be missing from the last sentence after "for". 
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TECHNICAL REVIEW OF AK STEEL HUMAN HEALTH 
AND ECOLOGICAL RISK ASSESSMENT SUPPORT DOCUMENTS 

AKSTEEL 
MIDDLETOWN, OHIO 

REPA3-0502-007 
June 21, 2002 

DOCUMENTS INCLUDED IN THIS REVIEW 

l. 

2. 

3. 

4. 

ITEMS III.A.l THROUGH III.A.13 IN AK STEEL CORPORATION'S 
RENEWED AND URGENT REQUEST FOR AN EXPEDITED RULING ON 
ITS MOTION FOR AN INJUNCTION UNDER THE ALL WRITS ACT 

WORK PLAN FOR HUMAN HEALTH AND ECOLOGICAL RISK 
ASSESSMENT, REVISION 3 

JULY 10, 2001 ADDENDUM 1 TOTHEECOLOGICALRISKASSESSMENT 
FOR DICK'S CREEK, PCBS IN SURFACE VERSUS SUBSURFACE 
SEDIMENTS 

JULY 11, 2001 ADDENDUM 2 TO ECOLOGICAL RISK ASSESSMENT: 
BACKGROUND RISKS 

**************************************************** 

I TECHNICAL REVIEW OF ITEMS HI.A.I THROUGH IU.A.13 IN AK STEEL 
CORPORATION'S RENEWED AND URGENT REQUEST FOR AN 
EXPEDITED RULING ON ITS MOTION FOR AN INJUNCTION UNDER THE 
ALL WRITS ACT 

PREPARED BY DR. RICHARD DEGRANDCHAMP, PH.D., University of 
Colorado/ ASE Inc. 

OBJECTIVE 

Dr. Richard DeGrandChamp, an expert in toxicology and human health risk assessment, 
reviewed Items III.A.I through III.A.13 in AK Steel Corporation's Renewed and Urgent 
Request for an Expedited Ruling on Its Motion For an Injunction Under The All Writs Act, 
prepared by AK Steel Corporation. This review focused on identifying major fatal flaws in the 
overall scientific methodology and on determining whether any aspects of the document are 
scie11_1~~:a!1L~:1tenab1~'Asj,a11 at tii, s mk;tmema:ntta:trcommentsprepared oyTitra Tecl1~ 

/-·····EM Inc. were also reviewed and updated based on more current site information. / 
~ _______ _.--r 

AK5 042105 



BASIS FOR REVIEW 

AqualQual. 2001. Ecological Risk Assessment of Dicks Creek, Middletown, Ohio. AquaQual 
Services, Inc. Prepared for Tetra Tech April 30. 

ARCADIS Geraghty & Miller, Inc. (ARCADIS). 2001. Addendum 5 to the Human Health 
Risk Assessment: Validation of Assumptions Related to Fish Consumption. Prepared for Frost 
Brown Todd, LLC (counsel for AK Steel), by ARCADIS, Cleveland, Ohio. November 16. 

ARCADIS. 2002. Work Plan for Human Health and Ecological Risk Assessment, Revision 3, 
AK Steel Corporation, Middletown Works, Middletown, Ohio. March l. 

National Research Council (NRC) 2001. A Risk-Management Strategy for PCB-Contaminated 
Sediments. National Academy Press, Washington, DC. 

U.S. Department of Agriculture (USDA). 1989-1991. Continuing Survey of Food Intakes by 
Individuals (CSFII). USDA, Agriculture Research Service, Beltsville Human Nutrition 
Research Center, Beltsville, Maryland. As referenced in ARCADIS 2002. 

USEPA 1989. Risk Assessment Guidance for Supcrfund, Volume I: Human Health Evaluation 
Manual (Part A) (RAGS). Interim Final. Office of Emergency and Remedial Response 
(OERR). Washington, D.C. EPA/540/1-89/002. December. 

USEPA 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions. OSWER Directive 9355.0-30. 

USEPA 1995. Memorandum Regarding the USEPA Risk Characterization Program (including 
USEPA's Policy for Risk Characterization and Guidance for Risk Characterization). From 
Carol M. Browner, Administrator. To Assistant Administrators, Associate Administrators, 
Regional Administrators, General Counsel, and Inspector General. March 21. 

USEPA 1996. PCBs: Cancer Dose-Response Assessment and Application to Environmental 
Mixtures. Office of Research and Development. EP A/600/p-96/00lF. September. 

USEPA 1997. Exposure Factors Handbook, Volumes I through III. Office of Research and 
Development. EPA/600/P-95/002Fa, -Fb, and -Fe. August. 

USEPA 2000. Administrative Order Pursuant to Section 7003(a) of Resource Conservation and 
Recovery Act, 42 United States Code Section 6973(a), for AK Steel, Middletown Works, 
Facility at 1801 Crawford Avenue in Middletown, Ohio, EPA ID No. OHO 004 234 480. 
Docket No. R7003-5-00-002. August 17. 

USEPA 2001. Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim. 
Review Draft. Office of Solid Waste and Emergency Response. EPA/540/R/99/005. 
September. 
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USEPA 2002a. Letter Regarding Approval with Modifications of Work Plan for Human 
Health and Ecological Risk Assessment, Revision 3, AK Steel Corporation, Middletown Works, 
Middletown, Ohio. From Joseph Boyle, title. To Carl Batliner, title, AK Steel. January 29. 

USEPA 2002b. Integrated Risk Information System (IRIS). Toxicity Profile for PCBs. 

GENERAL COMMENTS 

l. Dick's Creek should, for the purposes of the human health risk assessment (HHRA), be 
considered a recreational fishery (refer to General Comments 4 and 5). This conclusion 
is consistent with: (I) evidence of fishing in Dick's Creek observed by USEPA and Ohio 
Environmental Protection Agency (OEPA) personnel; (2) documentation and stories 
about fishing in Dick's Creek in local newspapers; (3) an appropriately conservative 
interpretation of the results of the Human Use Survey (ARCADIS 2002); (4) the 
presence of sufficient standing fish mass to support recreational fishing; and (5) the 
application of a fish fraction ingested (FI) value of 0.05, supported in part by the 
presence of a variet of recreational fishing locations in the area arOUI]d Middle! wn, ? 
Ohi herefore, discussions of the potential for Dick's Creek to support··subsistence 
1shing are no longer relevant. 

2. The advisory cautioning "UNSAFE WATER, DO NOT SWIM, BATHE, DRINK, OR 
FISH" that was in place while conducting the Human Use Survey (USEPA 2000), is an 
institutional control, which should not be incorporated into a baseline risk assessment to 
influence exposure (also refer to General Comment 4). In addition, the survey results are 
only a snapshot of current exposure conditions and may not accurately reflect future 
conditions. USEPA (1991) risk assessment/management policy requires AK Steel to 
conduct a human health risk for both current and future receptors. 

The survey results should be viewed as biased because they do not reflect receptor 
activity patterns in the absence of such an institutional control. For this reason, the 
results of the survey must be considered lower-bound estimates of recreational activity 
(including fishing) in and along Dick's Creek. Because (1) the survey results do not 
reflect fishing frequency in Dick's Creek in the absence of a fish advisory; (2) of the 
presence of potential limitations in observation methodology and inaccurate reporting of 
field observations; and (3) the fact that the fish ingestion exposure pathway is the most 
important pathway considered in the HHRA, the results of the Human Use Survey 
including the presence of two additional anglers (observed outside the specified 
monitoring period) should be interpreted as supporting the conclusion that there may be 
greater than 13 and up to 74 (or more) angler visits to Dick's Creek each year. This 
interpretation is consistent with the conclusion that Dick's Creek may be regularly 
fished. 

3. In EPA's January 29, 2002 approval letter of the Work Plan for Human Health and 
Ecological Risk Assessment, Revision 3 (Work Plan) (USEPA 2002a), USEPA stated 
that because of the potential impact of historic fish kills documented in Dick's Creek in 
1992, 1995, and at a later date, " .. .in time the standing crops of rough and sport fish in 
Dick's Creek will be higher than the 9,259 kilograms (kg) estimated by AK Steel's 
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consultant." USEPA did not state as presented in the description of Item IILA.3 that the 
Dick's Creek fishery would be considerably better. 

4. Appendix B to the revised Work Plan presents the results of the Human Use Survey 
conducted by ARCADIS (ARCADIS 2002). Because the Human Use Survey was 
conducted while an advisory was in place cautioning "UNSAFE WATER, DO NOT 
SWIM, BATHE, DRINK, OR FISH" (USEPA 2000), the results of the survey do not 
reflect receptor activity patterns in the absence of such an advisory. The risk assessment 
is intended to characterize potential risks and hazards to both current and future human 
receptors under baseline conditions in the absence of institutional controls. It is 
inappropriate to evaluate conditions where a health advisory that was placed because of 
AK Steel's uncontrolled release to represent baseline conditions. Therefore, the results 
of the survey must be considered lower bound estimates of recreational activity 
(including fishing) in and along Dick's Creek and strictly limited to evaluate current 
conditions. 

Consistent with this general conclusion, the observation of two anglers in Dick's Creek 
at times outside the specified monitoring periods should be conservatively interpreted. 
As noted in AK Steel's response to USEPA's General Comment I, " ... there was no 
systematic attempt to collect such extra counts in AK Steel's Human Use Survey" 
(ARCADIS 2002). Nevertheless, twice as many anglers were observed on the same day 
but outside of the monitoring period as was observed during the specified monitoring 
periods. It is possible that the anglers observed outside of the specified monitoring 
periods were actually present during the specified monitoring periods but were not 
observed because of the limitations in the observation methodology. 

Additionally, various deficiencies and irregularities were noted in the field notes 
(Attachment B to the Human Use Survey) and in the survey's observation methodology. 
Additional limitations were identified regarding the ability to identify repeat recreational 
receptors at Dick's Creek. These deficiencies, irregularities, and limitations are 
summarized below. 

Deficiencies and Irregularities in Field Notes 

Various problems were identified in the field notes (see Attachment B to the Human Use 
Survey). In several instances, pages in the field notes (particularly some of the earlier 
entries) are undated. For example, pages 12 and 13 of the field notes are unlabeled and 
undated. Therefore, the validity of attribution of results presented on these pages cannot 
be accurately assigned. In other cases (for example, see undated page 14) the author of 
the field notes is not identified. In another example, on undated page 13, the notes refer 
to Section 8. However, the Human Use Survey as designed by ARCADIS does not 
include a Section 8. 

Altogether, these field note irregularities suggest that specific field results cannot be 
accurately assigned to either a particular date or to a particular reach or section of the 
field survey. In addition, these irregularities considered along with the deficiencies and 
irregularities in the observation methodology and ability to identify repeat visitors (as 
described below), raise serious concerns regarding th_e accuracy and completeness of the 
survev results as a whole as summarized below: 
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Specific field results cannot be accurately assigned to either a particular date or 
a particular reach or section of the field survey. 

• Deficiencies and irregularities in field notes undermine the validity and 
interpretation of survey data. 

• Survey results must be interpreted and applied conservatively in order to 
account for potential under- or inaccurate reporting of field observations. For 
example, the receptor-specific exposure frequencies may need to be increased in 
order to account for potential recording error. 

Deficiencies am! Irregularities in Observation Methodology 

Limitations Associated with Single Observation Locations. Section J-.1-of the 
Human Use Survey (see Appendix B, page 4 in ARCADIS 2002) describes the seven 
reaches (referred to as sections in the field notes [Attachment Bl) and identifies a general 
location or a point from which observations were made. For some reaches (I, 2, 3, 5, 
and 6) a specific observation point is identified. However, for reaches 4 and 7, the text 
states that observations were made from trails along the creek in this area. Elsewhere in 
the report (Section 3.2, page 6), the text states "if the entire reach could not be viewed 
from the observation point, the observers walked as much of the length of the reach as 
was accessible within the 30-minute observation period." 

Based on the distinction drawn in the descriptions of each reach and the reach-specific 
observation locations, there appears to have been a belief that all of reaches l, 2, 3, 5, 
and 6 could be reasonably observed from a single observation point. However, visibility 
problems associated with reaches 1, 2, 3, and 5, in particular, make it very difficult if not 
impossible to observe the entire extent of these reaches from a single vantage point. For 
example, reaches l and 2 are about 1. l and 1.35 miles in length, respectively. The 
identified observation points for these reaches are located at bends in the creek. Both the 
significant length and the bend of Dick's Creek in these reaches (see Figure 3-1 in 
Appendix B) would prevent accurate observation of these reaches from a single vantage 
point. Similarly, heavy vegetation in the portion of reach 3 west of the U.S. Geological 
Survey (USGS) station and particularly along the east end of reach 5 is expected to make 
accurate observations along the entire length of these reaches difficult from the identified 
observation points. 

The known difficulties with observing entire reaches from a single vantage point would 
appear to have required these reaches to be walked on every occasion. However, the 
field notes sometimes present conflicting information (for example, on the first page 
[undated and unnumbered] of the field notes at 1410 (2:10 p.m.), the notes indicate that 
the observers are walking along Dick's Creek on path in Section 2. However, elsewhere 
in the field notes (see page 19, dated July 16, 2001) the notes merely state "1856 [6:56 
p.m.] start Section 2" and "1926 [7:26 p.m.) end Section 2." Throughout the field notes, 
observations of other reaches are recorded in a similar fashion: "start/begin reach/stretch 
x ... end/finish reach/stretch x." In other words, no documentation is provided that 
particular creek reaches were walked as required by the survey methodology to ensure 
that recreational activities along the creek were accurately recorded. 
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The potential lack of accurate observations is of particular concern for conclusions 
regarding reaches 1, 2, and 3. USEPA personnel observed an empty bait container just 
west of the railroad bridge near the east end of reach 3. Similarly, USEPA and OEPA 
personnel observed bait boxes on the bank and fishing line with a lure in the trees just 
west of the USGS station in reach 3. Also, USEPA and researchers from Wright State 
University (WSU) have observed evidence of recreational activity (e.g., all-terrain 
vehicle [A TV] tracks) and have noted congregations of individuals (primarily 

. adolescents) beneath the same railroad bridge near the confluence of Monroe Ditch and 
Dick's Creek. 

Limitations in Ability to Identify Repeat Recreational Receptors at Dick's Creek. 
The Human Use Survey was conducted using a variety of different two-person 
observation teams (based on names listed in the field notes). As stated in the text, "in an 
effort to avoid raising the suspicion of people using Dick's Creek, no photographs were 
taken." Instead, individuals were identified according to very limited information such 
as sex and hair color. Based on these severe limitations, the survey's ability to identify 
repeat visitors to Dick's Creek is very limited. Therefore, assertions that only limited 
repeat visitors were noted should be removed from the text and ignored in interpreting 
and using the survey results. 

Potential Underestimation of Extent of Recreational Activities at Dick's Creek. The 
Human Use Survey included only one month·(Septernbertwhen·schoolwas-in session at 
Amanda School. USEPA, OEPA, and WSU personnel have observed activity along and 
in Dick's Creek by students after school hours in the springtime. Not including at least a 
part of the spring portion of the school year and the use of a random survey technique to 
quantify the frequency of such a non-random event is expected to undercount 
recreational use of Dick's Creek, particularly in or near reach 5. 

Because (I) the survey results do not reflect fishing frequency in Dick's Creek in the 
absence of a fish advisory; (2) of the presence of potential limitations in observation 
methodology and inaccurate reporting of field observations; and (3) the fact that the fish 
ingestion exposure pathway is the most important pathway associated considered in the 
HHRA, the results of the "Human Use Survey including the presence of two additional 
anglers (observed outside the specified monitoring period) should be interpreted as 
supporting the conclusion that there may be greater than 13 and up to 74 (or more) 
angler visits to Dick's Creek each year. 

5. Item IlI.A.5 discusses the basis for the central tendency exposure (CTE) and high end 
reasonable maximum exposure (RME) fish ingestion rates, 4.71 and 5.25 grams per day 
(g/day), respectively, that will be used in the HHRA (ARCADIS 2002). These fish 
ingestion rates "reflect the mean and 90 percent upper confidence limit (UCL) of daily 
average per capita estimates of freshwater and estuarine fin fish and shellfish rates for the 
general population, based on Jacobs, Kan et al.'s (1998) analysis of the 1989, 1990, and 
1991 Continuing Survey of Food Intake by Individuals (CSFII) (USDA, 1989-1991)." In 
contrast, USEPA recommends use of 95th percentile and mean fish ingestion rates of 8 
and 25 g/day for recreational freshwater sport anglers under RME and CTE conditions, 
respectively. These proposed fish ingestion rates must be interpreted (1) in terms of the 
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annual amount of fish assumed to be consumed by receptors; (2) the frequency anglers 
fish in Dick's Creek; and (3) in light of the proposed FI value of 0.05 proposed for use in 

theHHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from 
consumption offish caught from Dick's Creek based on the assumption that an adult 
consumes only about 96 grams of fish per year under RME conditions (5.25 g/day x 0.05 
x 365 days/year). This amount is approximately 64 percent of one complete serving of 
fish, assuming a 150-gram serving size (USEPA 1997). On the other hand, USEPA's 
recommended RME fish ingestion rate of 25 g/day corresponds to about three fish 
servings per year (25 g/day x 0.05 x 365 = 456 grams), assuming a 150-gram serving 
size. Assuming that two 3.5 ounce fillets are obtained from each fish caught, an angler 
would be required to catch and consume only about 2.5 fish each year to fulfill this 
annual fish consumption estimate. While other more productive fish locations are 
available to local anglers, the assumption proposed in the revised Work Plan that a 
receptor consumes only about one 3.5 ounce fillet (about 96 grams) per year from a fish 
caught in Dick's Creek is unconservative, insufficiently protective of health, and 
inconsistent with RME conditions as defined by USEPA (USEPA 1989; 1995). As 
discussed below, Dick's Creek is certainly fished frequently enough to support the 
recreational angler ingestion rate. 

The Human Use Survey notes that only a single angler was observed fishing in Dick's 
Creek during the specified monitoring periods (see Appendi>< B of ARCADIS 2002). 
Based on this single observation, an estimate of 13 fishing visits to Dick's Creek was 
extrapolated for the entire year. While this result is consistent with the survey protocol, 
the results of the survey do not reflect activity patterns in and along Dick's Creek 
(including fishing) in the absence of a health advisory. In the final analysis, it does not 
matter how many anglers were observed. As long as there is one person fishing, the 
baseline risk assessment results are applicable to that one person. The only exception is 
the case where population risks are estimated. In that case, the number of people fishing 
is important. 

Furthermore, a variety of problems were identified with the field notes associated with 
the Human Use Survey and with the observation methodology. These problems are 
discussed in detail in the response to Item 4 above and include (1) field notes 
transcription errors; (2) deficiencies and irregularities in the field notes; (3) limitations 
associated with single observation locations; and (4) limitation in ability to identify 
repeat recreational receptors at Dick's Creek. Therefore, the results of the Human Use 
Survey must be interpreted as lower-bound estimates of recreational activity in and along 
Dick's Creek. 

Consistent with this general conclusions, the observation of two anglers in Dick's Creek 
at times outside the specified monitoring periods should be interpreted conservatively. 
As noted in AK Steel's response to US EPA General Comment 1, "there was no 
systematic attempt to collect such extra counts in AK Steel's Human Use Survey." 
Nevertheless, twice as many anglers were observed outside (but on the same day) as was 
observed during the specified monitoring periods. It is possible that the anglers 
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observed outside of the specified monitoring periods were actually present during the 
specified monitoring periods but were not observed because of observation methodology 
limitations. Because (1) the survey results do not reflect fishing frequency in Dick's 
Creek in the absence of a fish advisory; (2) of the presence of potential limitations in 
observation methodology and inaccurate reporting of field observations; and (3) the fact 
that the fish ingestion exposure pathway is the most important pathway considered in the 
HHRA, the results of the Human Use Survey including the presence of two additional 
anglers (observed outside the specified monitoring period) should be interpreted as 
supporting the conclusion that there may be greater than 13 and up to 74 (or more) 
angler visits to Dick's Creek each year. 

As noted in AK Steel's response to General Comment l, USEPA's recommended 
recreational angler fish ingestion rates are based on "active recreational populations with 
access to multiple water bodies including high-quality destination fisheries." In support 
of its proposal for an FI value of 0.5, AK Steel notes in its response to USEPA's 
Specific Comment l O that "several desirable fishing locations are located in or near 
Middletown (e.g. the Great Miami River, Smith Park Pond, Lake Monroe, Triangle 
Fishing Lake, [and] Stoney Meadows Fishing Lake)" (ARCADIS 2002). Clearly 
sufficient fishing spots are available to support recreational fishing in and around 
Middletown. However, the proximity and convenience offered by Dick's Creek may be 
attractive to many in the community. 

AK Steel also argues because the State of Ohio has a fish consumption advisory in place 
for Dick's Creek, that to "characterize this shallow, channelized, intermittent body of 
water with an existing institutional control in place as a recreational fishery, and 
localized in an industrial urban setting, would be beyond the bounds of reasonableness 
called for in USEPA's land use guidance in establishing e"posure scenarios" (USEPA 
1995). This statement has no basis of fact. 

The determination of whether Dick's Creek represents a recreational fishery must be 
based on two primary factors: (l) the presence of sufficient fish biomass to support 
recreational fishing; and (2) evidence that the creek is fished on a regular basis. As 
noted below, both these criteria have been met for Dick's Creek; therefore, Dick's Creek 
must be considered a recreational fishery. 

For all these reasons, the use of recreational fish ingestion rates of 25 and 8 g/day under 
RME and CTE conditions, respectively, in the HHRA is consistent with evidence of 
fishing in Dick's Creek, a conservative interpretation of the results of the Human Use 
Survey, and evidence of recreational fishing in the area surrounding Middletown, Ohio. 

6. Use of only fish tissue collected after the January 1998 limited remediation action (e.g. 
installation of the interceptor trench along Monroe Ditch) is not acceptable. If AK 
Steel's uncontrolled release of PCBs caused fish to be contaminated, and if residents 
caught and ate the fish prior to 1998, the results should be part of determining lifetime 
e"cess cancer risks and health effects which is purpose of the baseline risk assessment. 
To simply ignore the risks associated with pre-1998 exposures is not acceptable and 
consistent with USEPA risk assessment guidelines and generally accepted risk 
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assessment practice. However, pre-1998 fish data should only be used in the risk 
assessment to evaluate the time interval in the risk assessment as just part of the total 
exposure duration for a particular receptor. If AK Steel insists on limiting its risk 
assessment to just 1998 post-remediation data, then the risk assessment will be just that
post remediation risks. However, USEPA (1991) requires lifetime risks associated with 
uncontrolled releases to be estimated. 

7. Use of an FI value of 0.05 in the HHRA is acceptable if it is coupled with the USEPA
recommended fish ingestion rates of 25 and 8 g/day under RMB and CTE conditions, 
respectively. 

8. Use of a cooking loss factor equivalent to an average of cooking method-specific 50
th 

percentile values (as presented in Wilson, Shear and others [1998]) under both RMB and 
CTE conditions is acceptable. 

9. AK Steel must follow USEPA (1996) risk assessment guidance for PCBs where risks are 
estimated for total PCBs to which dioxin-like PCB risks are added. For this reason, 
congener-specific data are required. 

10. Use of the 95 percent UCL of mean must be used according to USEPA guidance. The 
use of the mean does not represent the central tendency the 95% UCL is required due the 
uncertainty in the data sets regarding an accurate representation of the central tendency 
or the mean concentration). This is a statistical issue related to the number of samples 
collected and not an exposure-related issue. If AK Steel desires to use the mean 
concentration to represent the central tendency, then many more samples need to be 
collected to reduce the uncertainty of the data set. The exact number of samples is 
calculated with conventional statistical methods and is based (largely) on the variability 
(standard deviation) of the data sets. 

11. The use of non-cancer toxicity values as presented in the revised Work Plan is 
acceptable. 

12. Consistent with USEPA's Risk Assessment Guidance for Superfund (RAGS), Volume I: 
Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 
Assessment, Interim (USEPA 2001)), the use of unadjusted oral toxicity factors to 
characterize risks associated with dermal exposure as presented in the revised Work Plan 
is acceptable. 

13. The derivation of reference concentrations from oral reference doses as presented in the 
revised Work Plan is acceptable. 
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II WORK PLAN FOR HUMAN HEALTH AND ECOLOGICAL RISK 
ASSESSMENT, REVISION 3 

PREPARED BY: DR. MACE G. BARRON, PH.D., ASE Inc. 

OBJECTIVE 

DR. RICHARD DEGRANDCHAMP, PH.D., University of 
Colorado/ ASE Inc. 

Dr. Mace Barron, an expert in ecotoxicology and ecological risk assessment, and Dr. Richard 
DeGrandChamp, an expert in toxicology and human health risk assessment, reviewed the Work 
Plan for Human Health and Ecological Risk Assessment, Revision 3, AK Steel Corporation, 
Middletown Works, Middletown, Ohio, prepared by ARCADIS Geraghty & Miller 
(ARCADIS). This review focused on identifying major fatal flaws in the overall scientific 
methodology and on determining whether any aspects of the document are scientifically 
untenable. As part of this task, internal draft comments prepared by Tetra Tech EM Inc., were 
also reviewed and updated based on more current site information. 

BASIS FOR REVIEW 

ARCADIS Geraghty & Miller, Inc. (ARCADIS). 2001. Addendum 5 to the Human Health 
Risk Assessment: Validation of Assumptions Related to Fish Consumption. Prepared for Frost 
Brown Todd, LLC (counsel for AK Steel), by ARCADIS, Cleveland, Ohio. November 16. 

ARCADIS. 2002. Work Plan for Human Health and Ecological Risk Assessment, Revision 3, 
AK Steel Corporation, Middletown Works, Middletown, Ohio. March 1. 

National Research Council (NRC) 2001. A Risk-Management Strategy for PCB-Contaminated 
Sediments. National Academy Press, Washington, DC. 

USEPA 1989. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual (Part A) (RAGS). Interim Final. Office of Emergency and Remedial Response 
(OERR). Washington, D.C. EPA/540/1-89/002. December. 

USEPA 1991. Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions. OSWER Directive 9355.0-30. 

USEPA 1995. Memorandum Regarding the USEPA Risk Characterization Program (including 
USEPA's Policy for Risk Characterization and Guidance for Risk Characterization). From 
Carol M. Browner, Administrator. To Assistant Administrators, Associate Administrators, 
Regional Administrators, General Counsel, and Inspector General. March 21. 

USEPA 1996. PCBs: Cancer Dose-Response Assessment and Application to Environmental 
Mixtures. Office of Research and Development. EPA/600/p-96/00IF. September 1996. 
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USEPA 1997. Exposure Factors Handbook, Volumes I through ID. Office of Research and 
Development. EPA/600/P-95/002Fa, -Fb, and -Fe. August. 

USEPA 2002. Integrated Risk Information System (IRIS). Toxicity Profile for PCBs. 

GENERAL COMMENTS 

L In general, AK Steel's Work Plan forHumanHealth·andEcologicalRiskAssessment, 
Revision 3 (ARCADIS, 2002) (Work Plan), has major flaws. These include; 

• Citing the wrong USEPA human health risk assessment guidance document for 
developing the overall framework for conducting a PCB risk assessment, which 
may result in a human health risk assessment that is not scientifically defensible 

• Proposing to exclusively use Arochlor analysis and sampling data rather than to 
use congener data, which is required by USEP A guidance and strongly suggested 
by the National Academy of Sciences 

• Proposing to rely too heavily on survey information to develop exposure 
conditions in order to model both current and future exposure conditions. 

Human Health Risk Assessment 

2. One of the most serious flaws is the simple omission of the correct risk assessment 
guidance. USEPA (1996) risk assessment guidance for conducting human health risk 
assessments at PCB sites must be used to develop the overall scientific methodology at 
the AK Steel site. It is not clear whether this is intentional (because AK Steel does not 
consider it appropriate) or a simple oversight, but the PCB guidance is not even cited, 
and AK Steel is proposing instead to follow USEPA's Risk Assessment Guidance For 
Superfund (RAGS) (1989). While the methodology in RAGS is very general in nature, 
it is applicable only for estimating risks for single chemicals and is inappropriate for 
evaluating complex mixtures of PCBs. Individual PCB congeners have varying to,dcity 
and undergo unique partitioning in the environment and weathering, which can increase 
or decrease the toxicity of the original mixture over time. For this reason, the AK Steel 
Work Plan should incorporate the methodology for estimating human health risks by 
following the USEPA (1996) PCB guidance document. 

Unlike the proposed AK Steel general approach, which is based on Arochlor analysis, 
USEPA PCB risk assessment guidance outlines a tiered approach in which risks are 
estimated based on total PCB concentration detected in all environmental media for 
individual pathways. It specifically requires the use of 3 different toxicity values, 
which are based on individual environmental media and exposure routes to estimate 
risks, rather than being based on specific Arochlors. In fact, the guidance clearly states 
that Arochlor data should not be used to quantify PCB-related risks. The USEPA PCB 
guidance is particularly well suited for the AK Steel site where PCB weathering and 

II 



partitioning have occurred over the years. The uncontrolled PCB releases have 
partitioned in different environmental media in which a dynamic equilibrium has been 
established. 

In addition to being inconsistent with current USEPA risk assessment guidelines, the 
risk assessment approach in the Work Plan does not follow generally accepted risk 
assessment practice. For example, a recent paradigm has been developed by the 
National Academy of Sciences, National Research Council (NRC 2001) for evaluating 
risks associated with PCBs in sediments. Overall, the NRC recommendations for 
estimating health risks associated with exposure to PCBs are very similar to the process 
and methodology developed by USEPA. 

Contrary to USEPA guidance and NRC recommendations, the ARCADIS risk 
assessment relies exclusively on Arochlor analysis. PCBs are manmade, highly 
complex mixtures of 209 individual congeners. Each of these congeners has a distinct 
chemical property and inherent toxicity that is due to the number and placement of 
chlorine atoms on a biphenyl ring. The term "Arochlor" simply refers to commercial 
mixtures made up varying amounts of these different congeners in the original mixture. 
All Arochlors released into the environment will partition into different environmental 
media (water, soil, air, animals, etc.) based on the chemical properties of each 
congener. The primary problem with relying exclusively on Arochlor analysis to 
estimate risks is that biodegradation and weathering can transform the original Arochlor 
mixture released into the environment to make it appear as though PCBs do not exist in 
some samples when, in fact, some highly toxic PCB congeners may be present at levels 
posing very high risk. This is because when samples are analyzed for Arochlors, the 
analysis and identification of the Arochlor is based on the presence of a characteristic, 
but limited, subset of PCB congeners that are considered a fingerprint of the Arochlor 
mixture. Relying on a subset to represent the whole mixture and using it as an 
approximation of the chromatogram profile of a reference technical mixture can be 
subjective and can introduce large errors. When weathering occurs, where some 
individual congeners have been degraded, an AK Steel sample may indicate a 
"nondetect" for a particular Arochlor, even though highly chlorinated and toxic PCB 
congeners (which are resistant to degradation) may be present in high concentrations. 
This concept is explicitly articulated in USEPA PCB risk assessment guidance (USEPA 
1996): 

"Although environmental mixtures are often characterized in terms of 
Arochlors, this can be both imprecise and inappropriate. Qualitative and 
quantitative errors can arise from judgments in interpreting gas 
chromatography/mass spectrometry (GC/MS), which reveals a spectrum of 
peaks that are compared with characteristic patterns for different Arochlors. 
For environmentally altered mixtures, an absence·ofthese characteristic 
patterns can suggest the absence of Arochlors, even though some congeners are 
present in high concentrations." 

As is also noted in the USEPA IRIS file (USEPA 2002) for PCBs, congener analysis is 
important for the assessment of human health risks posed by a site: 
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"Although PCB exposures are often characterized in terms of Arochlors, this 
can be both imprecise and inappropriate. Total PCBs or congener or isomer 
analyses are recommended." 

This scientific principle is consistent with the recommendations of the NRC for 
conducting PCB analysis. In their discussion of methods of analysis of PCBs, the NRC 

(200 I) states: 

"Unfortunately, the environmental weathering of Arochlors modulates mixture 
toxicity (Quensen et al. 1998). As such, carcinogenic risk-assessment guidelines 
recommend the calculation of congener-specific or total PCB data when 
available (EPA 1994c). Congener-specific analyses utilize the direct 
quantification of each unique PCB congener. The result is a precise description 
of PCB profiles, which can highlight physiological, spatial, and temporal 
changes that might not be apparent in Arochlor values .... Individual congener 
data provides the most flexibility for supporting environmental management 
decisions, because the congeners provide the raw data that can be analyzed 
numerically or statistically by the environmental manager, case by case, as 
needed .... Congener-specific analysis is recommended for risk assessment 
because of the differences in the toxic potentials of individual congeners in 
technical mixtures. " 

For this reason, samples represented as nondetects for Arochlors will remain suspect 
until AK Steel conducts a detailed review of the existing chromatograms (for those 
samples reported as nondetects) or future confirmation sampling is conducted. It 
should be stressed that this need not be a labor intensive or costly step in the risk 
assessment to review past data sets. In the future, a congener analysis can be conducted 
on every 25-50 samples collected (if AK Steel intends to continue Arochlor analysis) to 
demonstrate that PCB congeners are truly not present in nondetect samples. 
Alternatively, AK Steel could elect to review a statistically representative number of 
chromatograms. 

It should be stressed that a statistical approach (which is sometimes used to adjust 
Arochlor data) should not be used to quantify the congeners present if a reexamination 
of the chromatograms reveals PCB congeners are present. The NRC (2001) has 
concluded that even statistical manipulation cannot make up for the shortcomings in 
Arochlor data, stating: 

"Despite that, the Arochlor method does not adequately represent the 
concentrations found in weathered environmental samples. The discrepancies in 
the congener composition between the commercial mixture and real-world 
environmental exposures imply that the predictive value of studies based on 
commercial mixtures might be limited with respect to estimating risks from 
environmental exposure." 

In addition to the problem of correctly determining whether nondetect Arochlor data 
truly indicate a total absence of PCBs in a particular sample, the other serious 
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ramification of neglecting to analyze for PCB congeners is that the highly toxic effects 
and carcinogenic potential of dioxin-like PCBs cannot be evaluated or quantified. 
Although only a small group of 12 PCB congeners produce dioxin-like effects, the 
dioxin-like effects are toxicologically identical to dioxin 
(2,3,7,8-tetrach!orodibenzo-p-dioxin [TCDD]) itself, which is highly toxic and is a 
potent carcinogen. Even very low levels of this subgroup can pose a high degree of risk 
because they are orders of magnitµde more toxic (or potent) than the non-dioxin-like 
PCBs. For example, based on the cancer slope factors developed by USEPA for human 
health risk assessments, dioxin is 75,000 times more toxic than the most toxic non 
dioxin-like PCB congener (the current cancer slope factor for the most toxic non-dioxin 
PCB is 2.0, compared with 150,000 for dioxin-like PCBs). USEPA PCB risk 
assessment guidance notes the importance of calculating both dioxin-like and 
nondioxin-like human health risks, stating (USEPA 1996): 

"When assessing PCB mixtures, it is important to recognize that both dioxin-like 
and nondioxin-like modes of action contribute to overall PCB toxicity (Safe, 
1994; McFarland and Clarke, 1989; Birnbaum and De Vito, in press). Because 
relatively few PCB congeners are dioxin-like, dioxin equivalence explains only 
part of a PCB mixture's toxicity." 

Human health risks associated with dioxin-like PCB congeners can be significantly 
greater and of much greater health concern than non-dioxin-like PCBs. USEPA 
provides a case example of this in its PCB risk assessment guidance (USEPA 1996), 
which also provides an example of the approach AK Steel should follow to quantify 
human health risks associated with dioxin-like PCBs. This approach is based on 
Toxicity Equivalence Factors (TEQs) which should also be included in the Work Plan. 
USEPA (1996) guidance states: 

"When assessing mixtures of dioxin and related compounds, it is important to 
consider the contribution of dioxin-like PCBs to total dioxin equivalents 
(USEPA, 1994b). TEQsfor dioxin-like PCBs (Ahlborg et al., 1994) can be 
added to those for other dioxin-like compounds. In some situations, PCBs can 
contribute more dioxin-like toxicity than chlorinated dibenzo-p-dioxins and 
dibenzofurans (Schecter et al., 1994; Dewailly et al. 1991, 1994). The congener 
2,4,5,3',4'-pentachlorobiphenyl, shown to have tumor-promoting activity, is a 
major contributor to total dioxin equivalents in the United States (Patterson et. 
al., 1994) and maritime Quebec (Dewailly et al., 1994)." 

Like USEPA, the NRC committee strongly emphasizes the need for analyzing for PCB 
congeners to calculate risks associated with dioxin-like PCBs, stating: 

"The non- and mono-ortho-substituted PCBs are of particular concern, because 
these congeners can assume a planar or nearly planar conformation similar to 
that of2,3,7,8-tetrachlorodibenw-p-dioxin (TCDD) (Safe 1990; Giesy et al. 
1994a; Metcalfe and Haffner 1995) and have toxic effects similar to TCDD." 
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In summary, by not conducting PCB congener analysis, AK Steel's risk assessment will 
introduce an unacceptable level of uncertainty into the risk estimates. The Work Plan 
should, at minimum, present a procedure to confinn that (1) samples analyzed and 
reported as nondetects for Arochlors are truly absent of any PCB congeners, and (2) 
dioxin-like PCBs are not present in samples reported either as nondetects or confinned 
Arochlor detections. 

If PCB congeners are detected ( or observed in existing chromatograms) in any 
environmental medium, that infonnation must be included in the AK Steel risk 
assessment. The carcinogenic risks associated with exposure to dioxin-like PCBs must 
also be calculated and added to the risks estimated for the non-dioxin-like PCB 
congeners according to USEPA (1996) guidance. 

Another major flaw in the Work Plan is the over-reliance on the results of the Human 
Use Survey to develop exposure parameters, which will be used to estimate the 
chemical dose (or average daily intake). At best, the Human Use Survey can be 
considered a snapshot of current human activity and may or may not accurately reflect 
current conditions. Furthennore, should only be used to qualitatively evaluate current 
exposure conditions or to estimate the lower end of the range of potential risks. It 
cannot be used to evaluate future exposure conditions in estimating future risks because 
AK Steel has no way to legally enforce that current exposure conditions are maintained 
in perpetuity or at least until PCB levels attenuate to levels that will not pose 
unacceptable risks. Furthermore, the Human Use Survey was conducted while an 
advisory was in place cautioning "UNSAFE WATER, DO NOT SWIM, BATHE, 
DRINK, OR FISH." The results of the survey do not reflect receptor activity patterns in 
the absence of such an advisory, which is contrary to USEPA risk management policy, 
which clearly states: 

"The cumulative site baseline ·risk should include all media· that the reasonable 
maximum exposure scenario indicates are appropriate to combine and should 
not assume that institutional controls or fences will account for risk reduction." 

Furthennore, PCBs are highly resistant to natural degradation (particularly the more 
chlorinated PCBs) and will persist for many decades, which could outlast the usefulness 
of the institutional controls (people already appear to ignore the signs) or the ability of 
AK Steel to enforce the institutional controls now in place. For this reason, the results 
of the survey must be considered lower bound estimates of recreational activity 
(including fishing) in and along Dick's Creek and be used to qualify the results of the 
risk assessment under the assumption that institutional controls will not be in place. 
Also, various deficiencies and irregularities were noted in the field notes (Attachment 
B) and in the observation methodology. Additional limitations were identified 
regarding the ability to identify repeat recreators at Dick's Creek. These deficiencies, 
irregularities, and limitations are summarized below. 
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Ecological Risk Assessment 

3. AK Steel must use congener-specific data in addition to Arochlor and PCB homolog 
data in the ecological risk assessments (ERA) for Dick's Creek. USEPA requires 
congener specific data because the toxicity and risks of individual congeners may be 
greater than that estimated from total PCB concentrations. The June 1, 2001 AK Steel 
ERA does not use congener-specific data (ARCADIS 2001). Use of congener-specific 
data is justified and should be included in the revised ERA for Dick's Creek following a 
QNQC review of the data. 

SPECIFIC COMMENTS 

Section 2, Page 4, Paragraph 2 

1. This paragraph states that RAGS will be followed. As noted above, RAGS provides 
general guidance that is inadequate for risk assessments of complex mixtures and has 
been superseded by specific USEPA risk assessment guidance for PCBs (USEPA 
1996). The PCB risk assessment guidance should be followed closely. 

Section 2.1, Page 5, Paragraph 2 

2. Section 2.1 discusses the process of hazard identification to be used in the HHRA. The 
text states that "the complete set of raw analytical data collected under the Sampling 
and Analysis Plan (ARCADIS 2000a) and other sampling events have been compiled in 
the Data Summary Report: Sediment and Surface Water (18 Dec 2000 - 2 Feb 2001) 
(ARCADIS 2001a), Analytical Laboratory Data for Human Health and Ecological 
Risk Assessments (ARCADIS 2001 b) and Soil and Groundwater Investigation Report 
(ARCADIS 2002) and entered into a database.''. This description does not clearly 
indicate whether analytical data collected by organizations other than AK Steel and its 
contractors will be included in the database. USEPA, OEPA, and WSU have all 
collected surface water and sediment samples from Dick's Creek since the January 
1998 remediation action (installation of the interceptor trench along Monroe Ditch). 
Section 2.1 should be revised to clearly identify all the organizations who collected 
analytical data that will be considered in the HHRA and ERA. 

Section 2.1.1, Page 6, Paragraph 1 

3. This page indicates that only data collected after 1998 will be used to estimate risks, 
because these data reflect current, post-remediation conditions. The purpose of a risk 
assessment is to determine the lifetime risks and health effects associated with AK 
Steel's uncontrolled release. While it is acceptable to use data that represent current 
conditions in the risk assessment, it is unacceptable to simply ignore pre-1998 PCB 
exposures and pretend no exposures occurred prior to 1998, unless AK Steel can clearly 
demonstrate no exposures actually occurred. Ifpre-1998 exposures did occur, those 
PCBs would still, for the most part, be sequestered in the body fat, where they will 
remain for many decades. Unless AK Steel can prove no exposure occurred prior to 
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1998, all data from the inception of sampling (where an exposure point concentration 
can be calculated) should be used to reconstruct the chemical dose that is estimated for 
the exposed population associated with AK Steel's PCB release. If post-1998 data are 
exclusively used to estimate risks, it should be clearly noted that those risks only 
represent potential post-remediation risks and not potential risks associated with AK 
Steel's uncontrolled release of PCBs. 

The dose (or average daily intake) estimated in the risk assessment should not be 
underestimated by artificially pretending that exposures did not occur prior to 1998. 
However, risks should not be overestimated by only using data collected prior to 1998. 
Rather, the estimated daily intake should be a weighted average over the period of time a 
representative receptor will reasonably be exposed. For example, lifetime excess cancer 
risks can be estimated by using (1) a weighted average (for the years exposed) or (2) 
simply to estimate a yearly risk (in which the exposure point concentration would be 
calculated based on yearly data and the risks for each year summed over the entire 
exposure duration). For example, if it is assumed that, based on an RME, a lifetime 
exposure for a resident is 30 years, an exposure point concentration could be estimated 
for each year (or alternatively for a time interval in which the concentrations remain 
fairly constant) starting with initial sampling and ending with the current sampling 
results. Total lifetime risks would simply be the sum of risks calculated for each year 
during the 30 year interval. 

To simply assert exposures did not occur prior to 1998 is not only unacceptable for risk 
assessment purposes, but it defies common sense. Pre-1998 data can only be ignored if 
AK Steel can prove no PCB exposure occurred before 1998. If exposure to PCB 
occurred prior to 1998, the levels of PCBs that have accumulated in the body fat of those 
exposed has changed little because the half-life of PCBs in humans is on the order of 
decades. That is, their PCB body burden will remain fairly constant into the future. 

Section 2.1.1, Page 8, Paragraphs 1 and 3 

4. The text in paragraph 3 states that "although PCB congener data collected by Wright 
State University (WSU) have been provided to AK Steel, supporting documentation 
such as laboratory quality assurance/quality control (QA/QC) reports have not been 
provided. Until and unless sufficient information is provided to assure the quality of 
the WSU data, it will not be incorporated into the [human health risk assessment] 
HHRA." As stated above, USEPA is in the process of collecting and evaluating 
QA/QC data from WSU researchers. The additional QA/QC data will be provided to 
AK Steel. The additional QA/QC data, plus the QA/QC data previously submitted to 
AK Steel are sufficient to ensure the quality of the WSU data. Therefore, upon receipt 

... of the.additional QA/QC data, the revised Work Plan should be further modified to 
clarify that the necessary QA/QC data have been received, are being reviewed, and will 
be incorporated into the HHRA." 

Also, as noted above, WSU congener-specific data (unlike the AK Steel Arochlor data) 
provides precisely the type of PCB congener information required by USEPA (1996) 
risk assessment guidance and recommended by the NRC (2001). With the WSU data, 
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the small set of 12 PCB congeners produce dioxin-like toxic effects, and the risks and 
hazards associated with potential exposure to congeners can be evaluated using the 
congener-specific toxicity equivalent factors (TEF) for the purpose of generating 
estimates of 2,3,7,8-TCDD toxicity equivalents (TEQ). 

Section 2.2.2.2, Page 16, Paragraph 3 

5. Section 2.2.2.2 discusses anglers as one of the receptor groups to be considered in the 
HHRA. The text states that "fishing in Dick's Creek is expected to be very limited, 
given the proximity of many other more desirable fishing locations ... as well as the 
small size of Dick's Creek and limited availability of sport fish in Dick's Creek." As 
discussed in Specific Comment 5, various lines of evidence exist supporting the 
conclusion that Dick's Creek supports sufficient standing fish mass and is fished 
frequently enough to be considered a recreational fishery. Therefore, Section 2.2.2.2 
should be revised to remove the characterization of fishing in Dick's Creek as 
"expected to be very limited" and to instead note that sufficient evidence exists to 
consider Dick's Creek as a recreational fishery. 

Section 2.2.5.5, Pages 25 and 26, Paragraphs 3 and 0 

6. Section 2.2.5.5 discusses the receptor- and exposure pathway-specific exposure 
frequency (EF) values that will be used in the HHRA. These ER values are based 
primarily on the results of the Human Use Survey (Appendix B). Therefore, the EF 
values presented in Section 2.2.5.5 should be revised based on the general comments 
above regarding limitations in the results and interpretations presented in the Human 
Use Survey. The survey results must be interpreted and applied only in a qualitative 
manner. The Human Use Survey contained certain limitations, including: (1) the 
survey was conducted while a health advisory was in place and, therefore, does not 
accurately reflect baseline conditions; the results of the survey must be considered as 
lower-bound estimates of recreational activity (including fishing) in and along Dick's 
Creek; (2) potential under- or inaccurate reporting of field observations; (3) deficiencies 
and irregularities in observation methodology; and (4) potential underestimation of the 
extent of long-term recreational activities at Dick's Creek. 

Also, on page 26, it is stated that "all of these frequencies will be divided among 
exposure units, also based on observations from the Human Use Survey (Appendix B)." 
However, there is no discussion of how the EF values will be "divided among the 
exposure units" or how risks for each exposure unit (area) will be estimated in 
calculating total exposures, hazards, and risks. Risks for each exposure unit should be 
estimated assuming repeated exposure by the same individuals. For example, the area 
by the tire swing by the Amanda school would be attractive to receptors who would 
likely return frequently to the same spot. The same holds true for anglers who may find 
a favorite spot along Dick's Creek. 
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Section 2.2.5.8, Pages 28 through 32 

7. Section 2.2.5.8 discusses the basis for the central tendency and high end (RME fish 
ingestion rates of 4.71 and 5.25 grams per day (glday), respectively. that will be used in 
the HHRA. These fish ingestion rates "reflect the mean and 90 percent UCL of daily 
average per capita estimates of freshwater and estuarine finfish, and shellfish ingestion 
rates for the general population, based on Jacobs, Kan, et al.'s (1998) analysis of the 
1989, 1990, and 1991 Continuing Survey of Food Intake by Individuals (CSFII) 
(USDA, 1989-199!)." In contrast, USEPA recommends use of mean and 95th 
percentile fish ingestion rates of 8 glday and 25 glday for recreational freshwater sport 
anglers under CTE and RME conditions, respectively. These proposed fish ingestion 
rates must be interpreted ( l) in terms of the annual amount of fish assumed to be 
consumed by receptors; (2) in terms of the frequency with which anglers fish in Dick's 
Creek; and (3) in light of the Fl value of 0.05 proposed for use in the HHRA. 

From a common sense perspective, it is unreasonable to evaluate the risk from 
consumption offish caught from Dick's Creek based on the assumption that an adult 
consumes only about 96 grams of fish per year under RME conditions (5.25 glday x 0.05 
x 365 days/year). This amount is approximately 64 percent of one complete serving of 
fish, assuming a 150-gram serving size (USEPA, 1997). On the other hand, EPA's 
recommended RME fish ingestion rate of 25 glday corresponds to about three fish 
servings per year (25 glday x 0.05 x 365 = 456 grams), assuming a 150-gram serving 
size. Assuming that two 3.5-ounce fillets are obtained from each fish caught, an angler 
would be required to catch and consume only about 2.5 fish each year to fulfill this 
annual fish consumption estimate. While other, more productive fish locations are 
available to local anglers, the assumption proposed in the revised Work Plan that a 
receptor consumes only about one 3.5-ounce fillet (about 99 grams) per year from a fish 
caught in Dicks Creek is unconservati ve, insufficiently protective of health, and 
inconsistent with RME conditions as defined by USEPA (1989; 1995). As discussed 
below, Dick's Creek is certainly fished frequently to support the recreational angler 
ingestion rate. 

The Human Use Survey presented in Appendix B notes that only a single angler was 
observed fishing in Dick's Creek during the specified monitoring periods. Based on this 
single observation, an estimate of 13 fishing visits to Dicks Creek was extrapolated for 
the entire year. While this result is consistent with the survey protocol, the results of the 
survey do not reflect activity patterns in an along Dick's Creek in the absence of a health 
advisory. Furthermore, a variety of problems were identified with the field notes 
associated with the Human Use Survey and with the observation methodology. These 
problems are discussed in detail in General Comment 2, and include (1) the fact that 
because the Human Use Survey was conducted while a health advisory was in place and, 
therefore, does not accurately reflect baseline conditions, the results of the survey must 
be considered as lower-bound estimates of recreational activity (including fishing) in and 
along Dick's Creek; (2) transcription errors in field notes; (3) deficiencies and 
irregularities in the field notes; (4) limitations associated with single observation 
locations; and (5) limitation in ability to identify repeat recreators at Dick's Creek. 
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In general, the Human Use Survey results must be interpreted and applied conservatively 
in order to account for potential limitations in observation methodology, inaccurate 
reporting of field observations, and the fact that the survey was conducted while a fish 
advisory was in place (and, therefore, the survey results do not affect the number of 
angler visits to'Dick's Creek in the absence of such an advisory). Consistent with this 
general conclusions, the observation of two anglers in Dicks Creek at times outside the 
specified monitoring periods should be conservatively interpreted. As noted in AK 
Steel's response to USEPA General Comment 1, "there was no systematic attempt to 
collect such 'extra' counts in AK Steel's Human Use Survey." Nevertheless, twice as 
many anglers were observed outside of the specified monitoring period (but on the same 
day) as were observed during the specified monitoring periods. It is possible that the 
anglers observed outside of the specified monitoring periods were actually present 
during the specified monitoring periods but were not observed because of observation 
methodology limitations. Because (1) the fish ingestion exposure pathway is the most 
important pathway considered in the HHRA; (2) potential limitations in observation 
methodology and inaccurate reporting of field observations; and (3) of the fact that the 
survey results do not reflect fishing frequency in Dick's Creek in the absence of a fish 
advisory, the two additional angler observations should be interpreted as supporting the 
conclusion that there may be greater than 13 and up to 74 (or more) angler visits to 
Dick's Creek each year. 

As noted in AK Steel's response to General Comment l, EPA's recommended 
recreational angler fish ingestion rates are based on "active recreational populations with 
access to multiple water bodies including high-quality destination fisheries." In support 
of its proposal for an FI value of 0.05, AK Steel notes in its response to EPA' s Specific 
Comment 10, "several desirable fishing locations are located in or near Middletown 
(e.g., the Great Miami River, Smith Park Pond, Lake Monroe, Triangle Fishing Lake, 
[and] Stoney Meadows Fishing Lake)." Clearly, sufficient fishing spots are available to 
support recreational fishing in and around Middletown. 

AK Steel also argues that, because the State of Ohio has a fish consumption advisory in 
place for Dick's Creek, to "characterize this shallow, channelized, intermittent body of 
water with an existing institutional control in place as a recreational fishery, and 
localized in an industrial urban setting, would be beyond the bounds of reasonableness 
called for in USEPA's land use guidance in establishing exposure scenarios" (USEPA 
1995). This statement is misleading and incorrect. 

The fish consumption advisory, which has been put in place due to the documented 
levels of PCBs in fish in Dick's Creek, is irrelevant in the determination of whether 
Dick's Creek should be assumed to be a recreational fishery or whether anglers will 
continue to eat their catch. The determination of whether Dick's Creek represents a 
recreational fishery must be based on two primary factors:(]) the presence of sufficient 
fish biomass to support recreational fishing; and (2) evidence that the Creek is fished on 
a somewhat regular basis. As noted below, both these criteria have been met for Dick's 
Creek; therefore, Dick's Creek must be considered a recreational fishery .. 
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First, the presence of sufficient fish biomass in Dick's Creek to support recreational 
fishing at the recommended RME fish ingestion and Fl values (25 g/day and 0.05, 
respectively) can be demonstrated by comparing the amount of fish that would be 
necessary for an angler to sustain the recommended recreational fish ingestion rate to the 
available fish biomass in Dick's Creek. The first step is to determine the theoretical 
mass of fish caught in Dick's Creek consumed by a recreational angler in l year. As 
specified above, USEPA recommends a fish ingestion rate of25 g/day and a Fl value of 
0.05. Based on these assumptions, the theoretical mass offish caught in Dick's Creek 
and consumed by a recreational angler can be calculated as follows: 

25 g/day x 0.05 x 365 days/year x lE-03 (kilogram [kg]/g) = 0.46 kg/year 

Assuming that the edible portion of a fish can be estimated as 30 percent of the fish's 
body weight (Landolt and others 1985, as cited in Section 3.3 of Addendum 5 submitted 
by AK Steel [ARCADIS 200lcl), then the theoretical mass of fish caught by a 
recreational angler in order to generate the 0.46 kg/year of consumed fish can be 
calculated as follows: 

(0.46 kg/year)/0.3 (edible portion) = 1.53 kg/year 

The U.S. Census estimates that a family consists of, on average, 2.38 people (REF). 
Therefore, the mass of fish required from Dick's Creek to feed the family of a 
recreational angler can be estimated as follows: 

(1.53 kg/year x 2.38 person/family) = 3.64 kg/family 

AK Steel has previously stated that the standing crop of rough and sport fish in Dick's 
Creek can be estimated at about 9,259 kg (ARCADIS 2001). The mass of fish caught 
from Dick's Creek by a single recreational angler family is about 2,500 times lower than 
this standing mass estimate. Clearly, sufficient standing mass exists in Dick's Creek to 
support recreational fishing. 

Second, various lines of evidence exist to support the conclusion that Dick's Creek is 
regularly fished. First, OEPA personnel have observed individuals fishing in Dick's 
Creek. (Note: current OEPA staff observed individuals fishing in Dick's Creek while 
they were working at WSU, and USEPA and OEPA personnel have observed other 
evidence of fishing, such as the presence of bait boxes and used fishing line, on a 
recurring basis). Also, fishing in Dick's Creek has been reported in several newspaper 
articles. Also, the Human Use Survey prepared for AK Steel by ARCADIS estimated 
that there are about 13 angler visits to Dick's Creek each year. As discussed in detail 
below, in developing this estimate, the survey results were not interpreted in a 
sufficiently conservative manner. The presence of two additional anglers at Dick's 
Creek who were identified fishing at particular reaches of Dick's Creek on a specified 
survey date, but outside the reach-specific monitoring period, should have been 
considered in developing the estimate of the annual number of Dick's Creek fishing 
visits in order to account for (1) potential under- or inaccurate reporting of field 
observations; and (2) deficiencies and irregularities in observation methodology. Also, 
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I 
the Human Use Survey was completed while a fish advisory is in place for Dick's Creek. 
Therefore, the results of the surve do not accurately reflect the use of Dick's Creek as a 
recreational fishery in the absence of such an advisory. It is reasonable to assume that 
Dick's Creek will be fished more frequently in the absence of a fish advisory. 

I · · 1 f' h · · F. or these reasons, Section 2.2.5~8 should be revised to present recreat10na 1s mgestton 
rates of 25 and 8 g/day under R and CTE conditions, respectively, for use in the 
HHRA. Use of the recreational fi h ingestion rates is consistent with evidence of fishing 
in Dick's Creek, a conservative i erpretation of the results of the Human Use Survey, 
and evidence of recreational fishi g in the area surrounding Middletown, Ohio. Section 
2.2.5.8 should also be revised to move the statement "to characterize this shallow, 
channelized, intermittent body of ater with an existing institutional control in place as a 
recreational fishery, and localize in an industrial urban setting, would be beyond the 
bounds of reasonableness called f r in USEPA's land use guidance in establishing 
exposure scenarios." 

Section 2.4, Page 46, Paragraph 2 

8. Section 2.4 presents the proposeimethodology for characterizing risks to human 
health. The Work Plan states th t, in addition to calculating individual cancer risks, 
USEPA guidance "recommends resentation of population cancer risks" (USEPA 
1995). While this statement is t e, this same USEPA guidance provides no details 
regarding the interpretation or ri~k management decision-making tools for the results. 
Therefore, Section 2.4 should be revised to (1) discuss the paucity of USEPA guidance 
regarding interpretation of popul tion risks; and (2) clarify that EPA's risk range (as 
discussed in Section 2.4) applies only to individual cancer risks and cannot be used to 
interpret population risks. J 

I 
Section 3.2.3, Page 64, Paragraph 1 

9. The fish tissue data in Figure 1 i dicate substantially different PCB levels between 
rough (bottom-feeding) fish and ame and pan fish: The text--st'ates-thatthe ERA is 
evaluating population level effe ts. Therefore, the risks to rough, game, and pan fish 
communities should be evaluate separately unless there is sufficient data for each fish 
population. 

Section 3.3.2.2, Pages 80 and 81, Parag~aphs 2 and 1 

I 0. The text discusses the methodol+gy that will be followed for characterizing the toxicity 
of PCBs to fish. The text in par graph 2 on Page 80 states: 

"For fish containing a tot l PCB concentration below the NOAEL, adverse effects 
will be considered unlike/ whereas adverse effects on reproduction will be 
considered possible for fis containing total PCB levels in excess of the LOAEL. 
The likelihood of adverse ects is uncenain at PCB levels between the NOAEL 
and the LOAEL." 
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AK Steel's response to USEPA pecific Comment 20 (see Appendix A) states that the 
NOAEL value will be consistent ith the data cited by USEPA in Specific Comment 
20, which indicated an NOAEL f 1.9 mg/kg. However, in the June l, 2001 AK Steel 
ERA, this NOAEL is not used, a d instead only a LOAEL of 25 mg/kg PCB is used to 
assess the risks of PCBs to fish. he stated NOAEL should be incorporated into the 
revised ERA for Dick's Creek, t !lowing a review of the derivation of this value. In 
addition to a body residue appro h, risks to aquatic life should also be assessed using 
surface water concentrations of CBs. 

AppendixB I 
11. Appendix B presents the results f the Human Use Survey conducted by ARCADIS. 

Because the Human Use Survey as conducted while an advisory was in place 
cautioning "UNSAFE WATER, 0 NOT SWIM, BATHE, DRINK, OR FISH," the 
results of the survey do not refle t receptor activity patterns in the absence of such an 
advisory. As noted above, the ri k assessment is intended to characterize potential risks 
and hazards to human receptors nder baseline conditions. It is inappropriate to 
consider the placement of a heal advisory resulting from the very contamination under 
investigation in the risk assessm nt to represent baseline conditions. Therefore, the 
results of the survey must be co idered lower-bound estimates of recreational activity 
(including fishing) in and along ick's Creek. 

Also, various deficiencies and irr gularities were noted in the field notes and in the 
observation methodology. Addit' nal limitations were identified regarding the ability to 
identify repeat receptors at Dick' Creek. These deficiencies, irregularities, and 
limitations are summarized belo 

Various problems were identifi in the field notes (Attachment B). In several instances, 
pages in the field notes (particul ly some of the earlier entries) are undated. For 
example, pages 12 and 13 of the ield notes are unlabeled and undated. Therefore, the 
results presented on these pages ot be verified. In other cases (for example, see 
undated page 14), the author oft e field notes is not identified. In another example, on 
undated page 13, the notes refer t "Section 8." The Human Use Survey as designed by 
ARCADIS does not include a Se tion 8. 

Altogether, these field note irreg larities suggest that specific field results cannot be 
accurately assigned to either a p icular date or to a particular reach or section of the 
field survey. In addition, these i gularities, considered along with the deficiencies and 
irregularities in the observation ethodology and ability to identify repeat visitors (as 
described below), raise serious c ncerns regarding the accuracy and completeness of the 
survey results as a whole, as sum arized below: 

• Specific field results ca not be accurately assigned to either a particular date or 
a particular reach or se ion of the field survey. 
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• Deficiencies and irregul ·ties in field notes undermine the validity and 
interpretation of survey ata. 

• Survey results must be i terpreted and applied conservatively in order to 
account for potential un er- or inaccurate reporting of field observations. For 
example, the receptor-s cific exposure frequencies may need to be increased 
in order to account for p tential recording error. 

Deficiencies and lrre bservation Methodolo 

Limitations Associated with Si gle Observation Locations. Section 3.1 of Appendix 
B (see page 4) describes the sev reaches (referred to as sections in the field notes 
[Attachment Bl) and either ident fies an point or location from which observations were 
made. For some reaches (1, 2, 3 5, and 6), a specific observation point is identified. 
However, for reaches 4 and 7, th text states that "observations were made from trails 
along the creek in this area." El where in the report (Section 3.2, page 6), the text 
states "if the entire reach could t be viewed from the observation point, the observers 
walked as much of the length of re reach as was accessible within the 30-minute 
observation period." I 

Based on the distinction drawn i the descriptions of each reach and the reach-specific 
observation locations, there appe rs to have been a belief that all of reaches 1, 2, 3, 5, 
and 6 could be reasonably observ d from a single observation point. However, visibility 
problems associated with reaches 1, 2, 3, and 5, in particular, make it very difficult, if 
not impossible, to observe the en · re extent of these reaches from a single vantage point. 
For example, reaches 1 and 2 are bout 1.1 and 1.35 miles in length, respectively. The 
identified observation points for ese reaches are located at bends in the creek. Both the 
significant length and the bend o Dick's Creek in these reaches (see Figure 3-1 in 
Appendix B) would prevent accurate observation of these reaches from a single vantage 
point. Similarly, heavyvegetatio in·the-portionof reach·3-west of the HS.·Geological 
Survey (USGS) station and parti larly along the east end of reach 5 make accurate 
observations along the entire !en h of these reaches difficult from the identified 
observation points. 

The known difficulties with obse ing entire reaches from a single vantage point would 
appear to have required that thesieaches be walked on every occasion. However, the 
field notes (Attachment B) either rovide conflicting information (for example, on the 
first page [undated and unnumbe d] of the field notes at 1410 (2:10 p.m.), the notes 
indicate that the observers are "w !king along Dick's Creek on path" in Section 2. 
However, elsewhere in the field otes (see page 19, dated July 16, 2001) the notes 
merely state "1856 [6:56 p.m.J stLt Section 2" and "1926 [7:26 p.m.J end Section 2." 
Throughout the field notes, obsef!tations of other reaches are recorded in a similar 
fashion - "start/begin reach/stret x ... end/finish reach/stretch x." In other words, no 
documentation is provided that p icular creek reaches were walked as required by the 
survey methodology to ensure th t recreational activities along the creek were accurately 
recorded. 
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The potential lack of accurate obs rvations is of particular concern for conclusions 
regarding reaches 1, 2, and 3. US PA and personnel observed an empty bait container 
just west of the railroad bridge ne the east end of reach 3. Similarly, USEPA and 
OEPA personnel observed bait bo es on the bank and fishing line with a Jure in the trees 
just west of the USGS station in r ach 3. Also, USEPA and researchers from WSU have 
observed evidence of recreational1activity (e.g., all-terrain vehicle [ATV] tracks) and 
have noted congregations of individuals (primarily adolescents) beneath the same 
railroad bridge near the confluenc} of Monroe Ditch and Dick's Creek. 

Therefore, because of (1) the potJtial for under-reporting of recreational activities 
related to not walking the length ~~ particular reaches or inaccurate or incomplete 
recording or results; (2) the know and documented use of reaches other than reaches 4 
and 5 for recreational purposes; a d (3) the established fact that the highest contaminant 
concentrations (in reaches 2 and would be excluded as proposed by AK Steel, it is 
imperative that the results of the uman Use Survey be conservatively interpreted and 
used in the HHRA. 

Limitations in Ability to ldenti Repeat Recreators at Dick's Creek, The Human 
Use Survey was conducted using variety of different two-person observation teams 
(based on names listed in the fie! notes [Attachment BJ). As stated in the text, "in an 
effort to avoid raising the suspici n of people using Dick's Creek, no photographs were 
taken." Instead, individuals were identified according to very limited information such 
as sex and hair color. Based on t ese severe limitations, the survey' s ability to identify 
repeat visitors to Dick's Creek is ery limited. Therefore, assertions that only limited 
repeat visitors were noted should e removed from the text and ignored in interpreting 
and using the survey results. 

Potential Underestimation of E tent of Recreational Activities at Dick's Creek. The 
Human Use Survey included on! one month (September) when school was in session at 
Amanda School. USEPA, OEP and WSU personnel have observed activity along and 
in Dick's Creek by students after chool hours in the springtime. Not including at least a 
portion of the spring during whic school is in session, coupled with the use of a random 
survey technique to quantify the equency of such a non-random event is expected to 
undercount recreational use of Di k's Creek, particularly in or near reach 5. 

The results of the Human Use Su ey should be conservatively interpreted and the 
conclusions revised to address th study limitations discussed above and the fact that the 
survey was conducted while an a visory was in place cautioning "UNSAFE WATER, 
DO NOT SWIM, BATHE, D , OR FISH!' ·Therefore, the,esults-of the sUFvey do 
not reflect receptor activity patte sin the absence of such an advisory. At a minimum, 
the survey results should be cons' ered lower-bound estimates of recreational activity 

· (including fishing) in and along ick's Creek. 
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III JULY 10, 2001 ADDENDUM 1 0 THE ECOLOGICAL RISK ASSESSMENT 
FOR DICK'S CREEK, PCBS I SURFACE VERSUS SUBSURFACE 
SEDIMENTS 

PREPARED BY: Dr. Mace Barron PhD, ASE Inc. 

OBJECTIVE 

I 
Dr. Mace Barron, an expert in ecotoxicolty and ecological risk assessment, provided review 
and comments for the US EPA onAdden m 1 to the Ecoloigcal Risk Assessment for Dick's 
Creek, PCBs in Suiface versus Subsuifac Sediments, AK Steel, Middletown, Ohio, prepared by 
ARCADIS Geraughty & Miller. This revieVf focused on evaluating the methodology and 
assumptions used by ARCADIS, and iden[ifying major flaws. As part of this task, the June 1, 
2001, Ecological Risk Assessment for Didk's Creek prepared by Arcadis G&M, Inc for was also 

. d I reVJewe . I 
I 

BASIS FOR REVIEW 

AqualQual. 2001. Ecological Risk Asses ment of Dicks Creek, Middletown, Ohio. AquaQual 
Services, Inc. Prepared for Tetra Tech A ·1 30. 

ARCADIS Geraghty & Miller, Inc. (ARC IS). 2001. Addendum 5 to the Human Health Risk 
Assessment: Validation of Assumptions elated to Fish Consumption. Prepared for Frost Brown 
Todd, LLC (counsel for AK Steel), by ADIS, Cleveland, Ohio. November 16. 

MacDonald D. D., Ingersoll, C. G., and erger, T. 2000. Development and Evaluation of 
Consensus-Based Sediment Quality Guid lines for Freshwater Ecosystems. Arch. Environ. 
Contam. Toxicol. 39:20-31 

NOAA 1999. Screening Quick Referenc Tables. 

Sample, B. E., Opresko, D. M., and Suter , G. W. 1996. Toxicological Benchmarks for 
Wildlife: 1996 revision. Oak Ridge Nati nal Laboratory. ES/ER/fM-86/R3. 
http://www.hsrd.oml.gov/ecorisk/reports. tml 

Suter, G. W. II. 1996. Toxicological Ben hmarks for Screening Contaminants of Potential 
Concern for Effects on Freshwater Biota. Environ. Toxicol. Chem. 15: 1232-1241. 

USEP A 1997. Ecological Risk Assessm nt Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments! EPA 540-R-97-006. US Environmental Protection 
Agency, Edison, NJ. 

USEPA 1998. Guidelines for Ecological Risk Assessment. EPA/630/R-95/002F. US 
Environmental Protection Agency, Washi gton, DC. 
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USEPA 2001. The Role of Screening-Le el Risk Assessments and Refining Contaminants of 
Concern in Baseline Ecological Risk Asse sments, ECO Update, EPA 540/F-011014, US 
Environmental Protection Agency, Office f Solid Waste and Emergency Response, June 200 l. 

USEPA 200L Ecological Risk Assessme tat Superfund and RCRA Corrective Action Sites, 
ECO UPDATE, Interim Bulletin Number 13, US Environmental Protection Agency, Office of 
Solid Waste and Emergency Response, F bruary, 

GENERAL COMMENTS 

L In Addendum I, AK Steel perfo ed a re-analysis of PCB risks by excluding all data 
from samples collected at depthslgreater than 6 inches (e,g,, samples collected at a 
depth interval of Oto 12 were extluded), On Page 2, AK Steel suggests that subsurface 
PCBs contributed a high proportjon of PCBs detected in site sediments, and were not 
representative of wildlife exposies, It is unclear if the data exclusion process 
eliminated data for areas of the s te that are important in determining exposure and 
risks, For example, the spatial e tent and degree of PCB contamination may be 
underestimated if the only data i r a specific location is excluded, AK Steel has not 
provided adequate information t determine if the data exclusion procedure was 
adequate and appropriate, Befo USEPA can determine the adequacy of this data 
exclusion process, AK Steel mu t provide a map that shows the locations of both 
included and excluded samples ,g, using different symbols), The map should be of 
sufficient scale and quality to all w evaluation of individual sample locations, A table 
should be provided that includes a comparison of sample data by river mile (e,g,, 
included data in one column; ex luded data in a separate column), 

In addition to demonstrating the dequacy of the data exclusion procedure, all available 
information should be used in a essing risks of contaminants at the site, This includes 
data collected by WSU (Aqua!Q al 200 I), OEPA, and AK SteeL 

2, A general deficiency in the AK tee! ecological risk assessment (ERA) and in the 
Addendum l re-analysis is the I ck of consideration for the potential resuspension of 
buried PCBs (ARCADIS 2001), From the June 5, 2002 site visit performed by USEPA 
and its contractors, it appears th t Dick's Creek is subject to high flows and substantial 
sediment movement (as indicate by the width of the flood plain and the vertical-extent 
of debris on flood plain vegetati n), This suggests the potential for resuspension of 
PCBs, The ERA for Dick's Cre k should consider, at least qualitatively, the risks of 
resuspended PCBs, 

3, In general, the toxicity benchma ks used by AK Steel to assess risks of PCBs are too 
high, For example, AK Steel us s benthic invertebrate benchmarks of LS to 5,7 mg/kg, 
The consensus probable effect c ncentration for PCBs in sediment is 0,676 mg/kg 
(MacDonald D, D,, Ingersoll, C, G,, and Berger, T, 2000), AK Steel should clarify why 
the effects benchmark varies by ediment location (e,g,, Table 3), and a lower sediment 
toxicity benchmark should be u din the ERA, Also, tisks to aquatic life should be 
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assessed using surface water con entrations and water quality criteria, in addition to a 

tissue residue analysis. 
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IV JULY 11, 2001 ADDENDUM 2 TO ECOLOGICAL RISK ASSESSMENT: 
BACKGROUND RISKS 

PREPARED BY: Dr. Mace Barron, P D, ASE Inc. 

OBJECTIVE 

Dr. Mace Barron, an expert in ecotoxicolo y and ecological risk assessment, provided review 
and comments for the US EPA on Adden m 2 to the Ecoloigcal Risk Assessment: Background 
Risks, AK Steel, Middletown, Ohio, prepare by ARCADIS Geraughty & Miller. This review focused 
on evaluating the methodology and assum tions used by ARCADIS, and identifying major flaws. 
As part of this task, the June l, 2001, Eco gical Risk Assessment for Dick's Creek prepared by 
Arcadis G&M, Inc for was also reviewed. 

BASIS FOR REVIEW 

AqualQual. 2001. Ecological Risk Asses ment of Dicks Creek, Middletown, Ohio. AquaQual 
Services, Inc. Prepared for Tetra Tech A ·1 30. 

ARCADIS Geraghty & Miller, Inc. (ARC DIS). 2001. Addendum 5 to the Human Health Risk 
Assessment: Validation of Assumptions elated to Fish Consumption. Prepared for Frost Brown 
Todd, LLC (counsel for AK Steel), by CADIS, Cleveland, Ohio. November 16. 

Jarvinen and Ankley, 1999. Linkage ofE feels to Tissue Residues: Development of a 
Comprehensive Database for Aquatic Or nisms Exposed to Inorganic and Organic Chemicals. 
SET AC Press, Pensacola, FL. 

MacDonald D. D., Ingersoll, C. G., and erger, T. 2000. Development and Evaluation of 
Consensus-Based Sediment Quality Guid lines for Freshwater Ecosystems. Arch. Environ. 
Contam. Toxicol. 39:20-31. 

NOAA 1999. Screening Quick Referenc Tables. 

Sample, B. E., Opresko, D. M., and Suter II, G. W. 1996. Toxicological Benchmarks for 
Wildlife: 1996 revision. Oak Ridge Nati nal Laboratory. ES/ER/IM-86/R3. 
http:l/www.hsrd.oml.gov/ecorisk/reports. tml 

Suter, G. W. II. 1996. Toxicological Ben hmarks for Screening Contaminants of Potential 
Concern for Effects on Freshwater Biota. Environ. Toxicol. Chem. 15:1232-1241. 

USEPA 1997. Ecological Risk Assess 
Conducting Ecological Risk Assessmen 
Agency, Edison, NJ. 

nt Guidance for Superfund: Process for Designing and 
. EPA 540-R-97-006. US Environmental Protection 
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I 
USEPA 1998. Guidelines for Ecologicalf sk Assessment. EPA/630/R-95/002F. US 
Environmental Protection Agency, Washi gton, DC. 

USEPA 2001. The Role of Screening-Le el Risk Assessments and Refining Contaminants of 
Concern in Baseline Ecological Risk Asse sments. ECO Update. EPA 540/F-01/014. US 
Environmental Protection Agency, Office fSolid Waste and Emergency Response. June 2001. 

USEPA 2001. Ecological Risk Assessme tat Superfund and RCRA Corrective Action Sites. 
ECO UPDATE. Interim Bulletin Number 13. US Environmental Protection Agency, Office of 
Solid Waste and Emergency Response. F bruary. 

GENERAL COMMENTS 
1. In general, Addendum 2 to the E A does not provide an adequate determination of 

background contamination and sks relevant to Dick's Creek. As noted in the Specific 
Comments below: (1) habitat qu ity appears to differ between background and site 
assessment areas; (2) detection r its (DLs) used in background areas must be 
compared to site DLs; (3) it is u clear whether all background sites are outside of the 
influence of facility releases; (4) dissolved metals concentrations should be measured; 
and (5) PCBs should be measurx in surface water and fish in background locations. 

SPECIFI:i::::::rmation, backg I und risks cannot be adequately determined. 

Introduction, Page 1 

l. The text states that risks were fo nd to be insignificant in AK Steel's ERA, however, 
risks were determined to be pres nt in the AK Steel ERA (ARCADIS 2001). It was the 
opinion of AK Steel contractors hat these risks were insignificant. The statement 
should be clarified. 

Benthic Invertebrates, Page 2 

2. The text states that only 4% oft tal PCB concentrations in Dick's Creek sediment 
samples exceeded effects conce trations. This statement is based on the use of an 
inappropriate toxicity benchmar in the AK Steel ERA. The statement should include 
the effects concentration used i the ERA, and note that application of lower 
benchmark values would result n a higher level of site exceedences. 

3. Page 3 states that toxicity to be hie invertebrates was determined by computing toxic 
units from the sum of 40 polyn !ear aromatic hydrocarbons (PAH) analytes. In 
comparing exposure and risks bhween background and assessment area locations, AK 
Steel must provide a tabul-ar cof·arison of analytes and detection limits. For example, 
some samples in the AK Steel A were only analyzed for 15 priority pollutant PAHs, 
whereas the background locatiu swere·analyzedf-or40-PAHanalytes-and-used lower 
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detection limits. This should be xplicitly discussed in the background risk report, 
including how it could influence he comparison of exposure and risks, 

4. Page 3 states that metal concentr tions in sediment were generally similar between 
study area and upstream location . This statement is not adequately supported because 
(1) it is unclear if upstream sites ere outside of the influence of facility releases; and 
(2) Table 2-4 shows that average zinc and cadmium concentrations were 2.7 and 2.5 
times higher than upstream areas AK Steel should clarify if the upstream areas include 
all sample locations depicted on igure 1-1. AK Steel must also provide additional 
documentation to demonstrate th tall upstrearn·areas·are·outside of-faeililyreleases, 
particularly samples in the unna ed ditch, and North Branch of Dick's Creek. It is not 
known that facility-related conta inants would not enter these areas. AK Steel also 
must provide a table comparing ontaminant concentrations in each background sample 
area (e.g., unnamed ditch, North ranch of Dick's Creek, upstream on Dick's Creek, 
Shaker Creek/Miller Creek). It i not adequate to provide only an overall summary of 
the combined background data. SEP A requires this because it will allow a 
determination if there are differe ces in contamination at different background sample 
locations. 

5. Page 3 states that ICI (Invertebr e Community Index) scores for the three upstream 
locations may be underestimate . AK Steel should clarify if these upstream locations 
are DC-02, DCUPSDOI, and D -01 (Figure 1-1). AK Steel should also discuss 
whether any comparison of !CI ores is valid given the potential for ICI score 
underestimation, and the statem nt on Page 3 that the upstream areas had "very poor 
physical habitat quality, includi intermittent flow, severe sedimentation, and low 
dissolved oxygen." 

6. Page 4 states that risks of metal in sediment at upstream areas could not be calculated 
because acid volatile sulfide (A S) and simultaneously extracted metals (SEM) were 
not measured. It is unclear why K Steel would perform an investigation of 
background risks without callee ing sufficient information to assess risks. This should 
be clarified by AK Steel. Addifonally, AK Steel must consider the WSU bioassay 
results in the assessment of risk in Dick's Creek (AqualQual. 2001). 

Fish, Pages 4 and 5 

7. AK Steel notes that upstream ar as had lower habitat quality than downstream areas, It 
is unclear why background loca ions were selected that were not comparable to the 
environmental conditions of do nstream areas. This confounds the interpretation of 
contaminant impacts at downst am areas. AK Steel should provide the rationale for 
the selection of each backgroun location and why each location should be considered 
an appropriate sampling area, 

8. AK Steel notes that PCB risks t fish were assessed using a body residue benchmark of 
25 mg/kg and that there were n risks to fish (pages 4-5). The 25 mg/kg value does not 
appear to be an adequately cons rvative value because effects on fish have been 
reported at lower body residues of PCBs, and it ignores the potential for congener-
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specific toxicity. Alternative Jo fbody residue values should be considered in the 
ERA, including those cited in"th AK-Steel-ERA(e.-g,,. Monosson, 1999)-andJarvinen 
and Ankley, 1999. In addition to/a body residue approach, AK Steel must also assess 
risks to aquatic life using surface water concentrations of PCBs. 

9. AK Steel did not sample and ana yze fish for PCBs, and instead uses an unfounded 
extrapolation procedure to estim te background risks to fish from PCBs (pages 4-6). 
AK Steel should clarify why fish were not sampled and analyzed for PCBs in upstream 
locations. The existing data are ot adequate to determine background risks from 
PCBs. It is unclear why AK St 1 would perform an investigation of background risks 
without collecting sufficient info ation to assess risks. 

I 0. On page 5, AK Steel compares t ta! metal concentrations to water quality criteria based 
on dissolved metals. AK Steel s ates that dissolved phase metal concentrations were 
not collected. The existing data not adequate to determine background risks from 
metals .. AK Steel should clarify hy they performed an investigation of background 
risks, but did not collect the dat needed to assess risks from dissolved metals. 
Additionally, the mean total me concentrations reported for upstream areas in Table 
3-2 may be biased high by the u of one-half of the detection limit. This should be 
clarified by AK Steel, as well as ow the acute criteria for zinc can be lower than the 
chronic criteria (i.e., chronic en cts should occur at lower levels than acute effects). 

Wildlife (Birds and Mammals), Page 6 

11. AK Steel states that if upstream ediments contain 50% of the contaminant 
concentrations of downstream l ations, then risks would be 50% of downstream risks. 
This statement is only correct if ata used in the comparison are representative of site 
and background conditions. As rioted in the Specific Comments above, AK Steel did 
not collect adequate data for PC s and metals, and it is unclear if all P AH measurement 
methods are comparable. Also, t is unclear if AK Steel's assessment of contamination 
in Dick's Creek is adequate. Fat example, samples may not have been taken at near
shore depositional areas that mt contain higher concentrations of PAHs and PCBs. 

Conclusions, Page 7 f 

12. AK Steel states that the risk estikates for PCBs reflect a significant upstream source of 
PCBs. AK Steel should collec*dequate data to determine upstream contributions of 
PCBs,. including fish samples, r th.· er than relying on risks estimated from an unfounded 
procedure (see Specific Comm t 9). The available AK Steel data (Table 1-1) shows 
that PCBs were only detected i 13% of upstream samples, and the detections ranged 
from 0.079 to 0.35. These data o not argue for a significant upstream source of PCBs. 
In contrast, AK Steel data prese ted in the facility's ERA for Dick's Creek demonstrate 
site-related sources of PCBs as ciated with Outfall 002 and Monroe Ditch. 
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June 21, 2002 
B-09075-0143-0502 
REPA3-0502-007 

Mr. Bernie Orenstein 
Regional Project Officer 
U.S. Environmental Protection Agency 
77 West Jackson Blvd. 
Chicago, 1L 60604 

Booz I Allen I Hamilton 

Subject: EPA Contract No. 68-W-02-018, Corrective Action Work Assignment R05802, 
Technical Direction No. 1 AK Steel, Middletown, Ohio. Task 02. Technical 
Document Review and Preparation. 

Dear Mr. Orenstein: 

In response to Work Assignment R05802, Technical Direction Memorandum (TDM) No. 
!, under EPA Contract No. 68-W-02-018, attached please find the technical review of the 
following AK Steel documents per TDM Task l A and B: 

• 

• 

• 

• 

Items Ill.A.I through Ill.A.13 in AK Steel Corporation's Renewed and Urgent Request 
for an Expedited Ruling on its Motion for an Injunction under the All Writs Act 

Work Plan for Human Health and Ecological Risk Assessment, Revision 3 (Work Plan) 

July 10, 2001 Addendum 1 to the Ecological Risk Assessment for Dick's Creek, PCBs in 
Surface Versus Subsurface Sediments 

July 11, 200! Addendum 2 to Ecological Risk Assessment: Background Risks 

Per EPA direction from the EPA WAM Gary Cygan, Booz Allen Hamilton (Booz Allen) 
focused these reviews on identifying major fatal flaws with regards to the overall scientific 
methodology and on determining whether any aspects are scientifically untenable. As part of this 
task, internal draft comments prepared by Tetra Tech EM Inc., were also reviewed and updated 
based on more recent site information and EPA guidance. 

In general, Boaz Allen Hamilton (Booz Allen) has identified major flaws with regards to 
the human health risk assessment portion of AK Steel's Work Plan. Major deficiencies include: 
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• Applying the wrong USEPA human health risk assessment guidance document for 
developing the overall framework for conducting a PCB risk assessment, which 
may result in a human health risk assessment that is not scientifically defensible. 

• Proposing to exclusively use Arochlor analysis and sampling data rather than 
using congener data, which is required by USEPA guidance and strongly 
suggested by the National Academy of Sciences. 

• Proposing to rely too heavily on potentially biased survey information to develop 
exposure conditions in order to model both current and future exposure 
conditions. 

With regards to the ERA and ERA Addendums I and 2, AK Steel did not use congener
specific data. EPA requires congener specific data because the toxicity and risks of individual 
congeners may be greater than that estimated from total PCB concentrations. Thus, use of 
congener-specific data is justified and should be included in the revised ERA for Dick's Creek, 
following a QNQC review of the data. 

If you have any questions regarding this deliverable, please contact me at (254) 793-3419. 

Sincerely, 

Phebe Davol 

Ydl0r,~~ \110 llot) 
BOOZ ALLE~ ~ON ~ 

Work Assignment Manager 

cc: Allen Wojtas, EPA Work Assignment Manager (cover letter only) 
Gary Cygan, EPA Technical Lead 
Gloria Jean Hilliard, Regional Project Officer 
BAH EPMT QNQC Coordinator 
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EXECUTIVE SUMMARY 

The U.S. Environmental Protection Agency's (EPA) Office of Emergency and Remedial 
Response (OERR) is in the process of updating its 1990 Guidance on Remedial Actions for 
Superfund Sites with PCB Contamination for Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA, or Superfund) and Resource Conservation and 
Recovery Act (RCRA) sites. The first step in revising the 1990 guidance is to identify appropriate 
approaches for determining risk-based polychlorinated biphenyl (PCB) cleanup levels. These 
approaches will reflect the improvements in scientific knowledge concerning PCBs in the 
environment and the risks they pose that have occurred since the development of the 1990 guidance. 

The 1990 document included guidance on developing preliminary remediation goals (PR Gs) 
and final cleanup levels based on the cancer risks and non-cancer hazards posed by total PCBs. 
Potential risks posed by individual PCB congeners were not addressed in the 1990 guidance because 
little was known at the time about the toxicity of individual congeners. Since that time, researchers 
have significantly advanced EPA's understanding of the toxicity of dioxin-like PCB congeners. 
Current evidence suggests that exposure to the dioxin-like congeners may pose significant cancer 
risks to human health and the environment even at very low concentrations. In 1996, EPA issued 
its PCB Cancer Dose-Response Assessment (PCB Cancer Reassessment), which acknowledged the 
importance of specifically addressing cancer risk from dioxin-like PCB congeners in addition to 
presenting revised cancer slope factors for risk from exposure to total PCBs (U.S. EPA, 1996a). 

This document is an internal review package addressing cancer risks posed by the 12 "dioxin
like" PCBs. Specifically, the package describes an approach to assist EPA Regions in assessing 
cancer risk in humans resulting from exposure to dioxin-like PCB congeners in soil. (The workgroup 
is currently working on a discussion of the sediments/biota pathway.) This package is not intended 
to serve as a stand-alone document; rather, it will be integrated with material that the Superfund PCB 
workgroup has already drafted for evaluating total PCBs, and this, in tum, will be compiled into 
draft guidance on PCB cleanup levels for external peer review. In addition, the Superfund PCB 
workgroup developed a technical paper discussing the congener content of commercial Aroclors 
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AOC 
ATSDR 
CAA 
CERCLA 
CLP 
CPF 
CWA 
DL 
DQO 
EPA 
GC/ECD 
GC/MS 
HRMS 
HRS 
OERR 
OST 
OSWER 
PA/SI 
PBDD 
PBDF 
PCB 
PCDD 
PCDF 
ppm 
ppb 
ppt 
PRG 
QA 
QAPP 
QC 
RCRA 
RI/FS 
RPD 
SAB 
SARA 
SDWA 
sow 
SSL 
TCDD 
TEF 
TEQ 
UCL 
WHO 

LIST OF ACRONYMS 

Analytical Operations Center 
Agency for Toxic Substances and Disease Registry 
Clean Air Act 
Comprehensive Environmental Response, Compensation, and Liability Act 
Contract Laboratory Program 
Cancer Potency Factor 
Clean Water Act 
Detection Limit 
Data Quality Objective 
Environmental Protection Agency 
Gas Chromatography/Electron Capture Detection 
Gas Chromatography/Mass Spectrometry 
High Resolution Mass Spectrometry 
Hazard Ranking System 
Office of Emergency and Remedial Response 
Office of Science and Technology 
Office of Solid Waste and Emergency Response 
Preliminary Assessment/Site Inspection 
Polybrominated dibenzo-p-dioxin 
Polybrominated dibenzofuran 
Polychlorinated biphenyl 
Polychlorinated dibenzo-p-dioxin 
Polychlorinated dibenzofuran 
Part(s) Per Million 
Part(s) Per Billion 
Part(s) Per Trillion 
Preliminary Remediation Goal 
Quality Assurance 
Quality Assurance Project Plan 
Quality Contra 1 
Resource Conservation and Recovery Act 
Remedial Investigation/Feasibility Study 
Relative Percent Difference 
Science Advisory Board 
Superfund Amendments and Reauthorization Act 
Safe Drinking Water Act 
Statement of Work 
Soil Screening Level 
Tetrachlorodibenzodioxin 
Toxic Equivalency Factor 
Toxic Equivalent 
Upper Confidence Limit of the mean 
World Health Organization 
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(Rushneck et al., 2002, submitted for publication), which, while a separate entity from the cleanup 
levels guidance, augments the guidance. 

This package includes an overview of 
the recommended approach for evaluating 
dioxin-like congeners in soi!, a detailed 
expla1,:!ion of the approach, including a 

decision tree outlining site data needs and 
recommended procedures, a discussion of 
possible uses of the approach, and an example 

Some degree of congener analysis is 
recommended at all sites, except those 
contaminated only with Aroclor 1016 and/ or 
1268. 

of how to apply the approach to site data. The PCB workgroup has prepared several supporting 
documents for the package to provide additional background information on details of the approach, 
including a summary oflaboratory analyses of"reference" dioxin-like PCB congener concentrations 
in eight different commercial Aroclors, information on recommended PCB analytical methods and 
detection limits, and results of applying the approach at two sample sites. 

The dioxin-like PCB congeners are thought to exhibit toxic effects similar to that of2,3,7,8-
tetrachlorodibenzo-p-dioxin, though they are less potent. Cancer slope factors for PCBs are based 
on testing of commercial mixtures of PCB congeners, which include some baseline amount of 
dioxin-like congeners. However, once used and released into the environment, the composition of 
PCB mixtures can change due to partitioning and transformation that occurs during weathering. 
These factors can alter the congener composition and may increase the concentrations of dioxin-like 
congeners. If such enhancement of dioxin-like PCB congeners has occurred, the approach described 
in this package assumes that the cancer risk posed by exposure to any dioxin-like PCB congeners, 
in excess of the reference concentration in unweathered Aroclor, is separate from risk posed by 
exposure to total PCBs and, therefore, is not accounted for in the cancer slope factors for total PCBs 
identified in the PCB Cancer Reassessment. The excess amounts of these dioxin-like PCB congeners 
can be evaluated by converting them to dioxin equivalents and comparing them to current Superfund 
dioxin cleanup guidance ( e.g., the dioxin soil PRG), or incorporating them in a baseline risk 
assessment. Thus, this analytical framework avoids double counting of risk by allowing for separate 
evaluations of total PCBs and of any "excess" dioxin-like toxicity. 

Application of this approach to a limited number of sites suggests that the typical site 
employing a residential soil cleanup level of l mg/kg (or ppm) for total PCBs is unlikely to have 
excess TEQ levels that exceed dioxin cleanup guidance. However, at some sites weathering may 
cause levels of dioxin-like congeners to be enhanced to a greater degree. As a result, the possibility 
of additional risk from exposure to "excess" dioxin-like PCBs, and the associated need for additional 
cleanup activities beyond those protective of exposure to total PCBs (as identified in the PCB Cancer 
Reassessment), cannot generally be ruled out. Therefore, site managers at sites with Aroclors other 
than Aroclors l O 16 and/or 1268 (products characterized by very low concentrations of dioxin-like 
PCB congeners) should conduct soil sampling for dioxin-like congeners, to provide an added degree 
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of confidence that the proposed cleanup action for PCB-contaminated soils is protective of human 
health and the environment. 
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INTRODUCTION/ OVERVIEW OF APPROACH SECTION I 

In 1990, EPA issued its Guidance on Remedial Actions at Superfund Sites with PCB 
Contamination. The Office of Emergency and Remedial Response (OERR) is in the process of 
revising this guidance for Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) and Resource Conservation and Recovery Act (RCRA) sites. The new guidance will 
reflect both the changes that have occurred since 1990 in regulations governing polychlorinated 
bi phenyl (PCB) cleanup and disposal and the improvements in scientific knowledge concerning the 
fate and transport of PCBs in the environment and the cancer risks they pose. The first step in 
revising this document is to provide guidance on developing appropriate risk-based PCB cleanup 
levels. This internal review package describes an approach to assessing cancer risk in humans 
resulting from exposure to dioxin-like PCB congeners in soil. This package is not intended to serve 
as a stand-alone document; rather, it will be integrated with material the Superfund PCB workgroup 
has already drafted for evaluating cancer and non-cancer risks from total PCBs, and this, in turn, will 
be compiled into draft guidance on PCB cleanup levels for external peer review. In addition, the 
Superfund PCB workgroup developed a technical paper discussing the congener content of 
commercial Aroclors (Rushneck et al., 2002, submitted for publication) which, whi.le a separate 
entity from the cleanup levels guidance, augments the guidance. 

The 1990 document included guidance on developing preliminary remediation goals (PR Gs) 
and final cleanup levels based on the cancer risks and non-cancer hazards posed by PCBs as a 
whole. 1 Potential risks posed by individual PCB congeners were not addressed in the 1990 guidance 
because little was known at the time about the toxicity of individual congeners. Since that time, 
researchers have significantly advanced understanding of the toxicity of PCB congeners, specifically 

1 Preliminary Remediation Goals (PR Gs) are concentration goals for contaminants that are intended to provide 
adequate protection of human health and the environment based on preliminary site information. They are used to 
identify suitable remedial alternatives early in the cleanup process but may be modified as additional site data becorn€ 
available. EPA's Risk Assessment Guidance for Superfund, Part B provides detailed information about PRO 
development (U.S. EPA, 1991). 
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of a group of 12 PCB congeners that are structurally similar to 2,3, 7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) and other chlorinated dioxins and furans. Current evidence suggests that exposure to these 
"dioxin-like" PCB congeners may pose significant cancer risks to human health and the environment 
even at very low concentrations~ risks that may be separate from those predicted using the current 
PCB cancer slope factors (U.S. EPA, 1996a). In addition, advances in analytical methods since 
1990 now allow laboratories to detect and quantify these congeners, even if present at very low 
concentrations. In 1996, EPA issued its PCB Cancer Dose-Response Assessment, which 
acknowledged the importance of addressing cancer risk from dioxin-like PCB congeners in addition 
to presenting revised cancer slope factors for calculating risks from exposure to total PCBs (U.S. 
EPA, 1996a). 

As part of the process of updating the 
1990 PCB guidance document, the PCB 
workgroup has developed a recommended 
approach to use in the evaluation of PCBs in 
soil that considers both total PCBs and dioxin
like PCB congeners. For total PCBs, risk-based 
levels for cancer and non-cancer effects were 
developed using exposure models and 

Due to weathering, PCBs at hazardous waste 
sites may contain higher levels of dioxin-like 
PCBs than commercial Aroclors; this 
"excess" TEQ is not accounted for in the 
cancer slope factors reported in EP A's PCB 
Cancer Reassessment. 

equations from EP A's draft Supplemental Guidance for Developing Soil Screening Levels for 
Superfund Sites (U.S. EPA, 2001), and using cancer potency data from the PCB Cancer Dose
Response Assessment (U.S. EPA, 1996a). These calculations and the resulting PRGs will be 
presented in a separate document for internal review. EP A's approach to evaluating concentrations 
of dioxin-like PCB congeners in soil is the main focus of this internal review package. The approach 
builds on the findings of the 1996 PCB Dose-Response Assessment and ensures that soils meeting 
or remediated to appropriate cleanup levels for total PCBs also meet appropriate levels for dioxins 
and dioxin-like compounds. 

EPA believes such an approach is necessary for two reasons. First, because current 
approaches to establishing cleanup levels for total PCBs may not capture additional risks from 
exposure to dioxin-like PCB congeners. Second, because exposure to dioxin-like PCB congeners 
may constitute a significant fraction of overall exposure to dioxins and dioxin-like compounds at 
sites where both contaminants are present. 

The structures of the 12 dioxin-like PCB congeners closely resemble those of dioxins and 
other dioxin-like compounds, and toxicological studies have found that these congeners exhibit 
similar toxic effects, including carcinogenic effects and non-cancer effects on the endocrine, 
immune, and reproductive systems.2 Though the PCB congeners are not as potent as 2,3, 7,8-TCDD, 
the cancer potency of 2,3, 7,8-TCDD is so high that PCB congeners that display even a fraction of 

2 Van den Berg, et al., "Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs, for Humans and 
Wildlife," Environmental Health Perspectives, Vol. 106, 1998. 
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its potency may pose a significant risk to human health even at very !ow concentrations. Cancer 
slope factors for PCBs are currently based on testing of commercial mixtures of PCBs (produced in 
the U.S. as Aroclors) that include some or all of the dioxin-like congeners. However, once released 
into the environment, the composition of these mixtures can change due to biological, chemical, and 
physical processes occurring over time, and these processes may result in an increase in the 
concentrations of dioxin-like congeners, expressed in either absolute terms or relative to the total 
PCB concentration. As a result, the additional risks posed by these enhanced concentrations of 
dioxin-like PCBs in the environment may not be accounted for when using the current cancer slope 
factors to determine soil cleanup levels based on consideration of total PCB concentrations only. 

EP A's recent reassessment of the risks posed by exposure to dioxin included a comprehensive 
review not only of 2,3,7,8-TCDD, but of a large number of compounds, including other 
polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), 
polybrominated dibenzo-p-dioxins (PBDDs), polybrominated dibenzofurans (PBDFs) and PCBs that 
display dioxin-like activity (U.S. EPA, September 2000).3 According to this reassessment, the most 
potent dioxin-like PCB congener, congener number 126, is one of five dioxin-like compounds that 
collectively constitute up to 80 percent of total "dioxin" exposure in humans. The I 996 PCB Cancer 
Dose-Response Assessment document also stresses that dioxin-like PCB congeners have the potential 
to significantly augment the cancer risk associated with dioxins and dioxin-like compounds. Thus, 
the potency and prevalence of the dioxin-like PCBs require consideration when evaluating PCB and 
dioxin and furan contamination at Superfund and RCRA sites. 

This internal review package describes EPA's recommended approach for incorporating 
consideration of dioxin-like congeners into an evaluation of PCB contamination in soils at Superfund 
and RCRA sites. While similar approaches are being explored for other media, the methods 
described in this review package are focused on an evaluation of soil contamination only. The 
internal review package consists of the following four main sections plus four supporting documents: 

• 

• 

• 

Section I (this section) outlines the purpose and scope of the internal review 
package and provides a brief overview of the recommended approach for 
evaluating PCB contamination in soils. 

Section II provides a more detailed explanation of the approach, including a 
flowchart illustrating the decision process associated with implementing it. 

Section III consists of a simplified example illustrating application of the 
approach to evaluation of PCB-contaminated soils. 

3 Chapters 8 and 9 of Part II of the September 2000 version of the draft final dioxin reassessment ( covering 
TEQ and Dose-Response Assessment) and Chapter III ( covering Risk Characterization) have undergone review by 
EPA's Science Advisory Board (SAB). 
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• Section IV discusses possible applications of the approach in site decision
making. 

• Section V presents a set of questions and answers related to the recommended 
approach and its implementation. 

• The supporting documents include an analysis of dioxin-like congener 
concentrations in the most common Aroclors, an appendix providing more 
detail on analytical PCB methods, the results of an evaluation of dioxin-like 
PCB congeners at two sample sites, a discussion of detection limits needed 
to identify/quantify key dioxin-like congeners, and a list ofreferences. 

The recommended approach for evaluating dioxin-like congener concentrations is intended 
to augment the process for evaluating total PCBs that is described in the 1996 PCB Cancer 
Reassessment. The cancer slope factors (CSFs) specified in that reassessment are based on bioassays 
ofcommercial PCB mixtures (e.g., Aroclor 1254) that include both non dioxin-like and dioxin-like 
PCB congeners. Therefore, the approach described here assumes that any toxic effects of exposure 
to dioxin-like PCB congeners up to their reference levels in unweathered Aroclor are addressed by 
applying the appropriate cancer slope factor for total PCBs specified in EPA's 1996 PCB Cancer 
Reassessment. However, EPA recognizes that weathering may increase the concentration of dioxin
like congeners in environmental samples relative to that in commercial mixtures. If enhancement 
of dioxin-like PCB congeners due to weathering has occurred, this approach assumes that the cancer 
risk posed by exposure to dioxin-like PCB congeners in excess of the reference concentration in 
Aroclor is in addition to the effects of total PCB exposure. The "excess" amount of dioxin-like 
congeners is converted to dioxin toxic equivalents (TEQ), as explained in Section II, that can then 
be used for further analysis. 4 This approach avoids double-counting of risk by allowing for separate 
evaluations of total PCBs using the PCB Cancer Reassessment approach and of any "excess" dioxin
like congeners by evaluation as dioxin toxic equivalents. 

The evaluation of dioxin-like PCBs in soil includes the following steps: 

1. After analyzing samples for total PCBs, identify samples to be analyzed for 
dioxin-like congeners. 

2. Select a subset of these soil samples and analyze these for dioxin-like PCB 
congeners. 

4 The appropriate use of the TEQ data depends on the stage in the cleanup process at which the PCB approach 
is applied. One way to evaluate dioxin TEQ would be to compare the dioxin equivalent concentration to EPA's current 
dioxin PRG for soil (I ppb). (see OSWER Directive 9200.4-26, "Approach for Addressing Dioxin in Soil at CERCLA 
and RCRA Sites," April 13, 1998, for guidance on developing PRGs for dioxin-contaminated soils). 
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3. Calculate the dioxin TEQ associated with the dioxin-like PCB congeners in 
each sample. (See below.) 

4. Identify an expected concentration for TEQ in each sample. The "expected" 
TEQ represents the expected amount of dioxin equivalent in each soil sample 
ifno weathering of PCB has occurred. 5 

5. Determine "excess" PCB-related dioxin TEQ in each sample by subtracting 
the expected TEQ from the observed TEQ level in the sample. This estimates 
any additional dioxin equivalent present in the sample, beyond the amount 
that would be expected if the Aro cl or( s) present were unweathered. 6 

6. If chlorinated dioxins and/or furans are also present at the site, add the excess 
PCB-related TEQ to the TEQ from dioxins/furans to estimate total TEQ for 
the sample. 

7. Further analysis may include comparison of the excess TEQ to pertinent 
dioxin cleanup guidance, inclusion in baseline risk assessment, or other 
options (see Section IV), to determine if dioxin toxicity in these soils would 
pose an unacceptable risk to human health and the environment ifleft on-site. 

In order to measure dioxin toxic equivalents, or TEQs, concentrations of dioxin-like 
congeners are converted to equivalent concentrations of 2,3,7,8-TCDD using toxic equivalency 
factors (TEF s ). TEF s measure the relative toxicity of specific dioxin-like congeners compared to the 
toxicity of TCDD, based on in vivo and in vitro studies and on the structural similarities of each 
compound to 2,3, 7,8-TCDD. The TEFs for the 12 dioxin-like PCB congeners based on human and 
mammal toxicity are presented in Exhibit 1.7 This most recent set of values was established by the 
World Health Organization (WHO) in 1997 (Van den Berg et al., 1998). TEQ values for each 
sample are estimated by summing the products of each dioxin-like PCB congener concentration 
times its TEF. 

5 Referellce TEQ values for each commercial Aroclor were established using the results of a comprehensive 
congener analysis that reported dioxin-like congener concentrations in eight commercial Aroclors (see Supporting 
Document l ). 

6 As noted above, this step has been included in this approach in an effort to avoid double counting of risks 
associated with the dioxin-like PCB congeners present in pure commercial Aroclor mixtures, which EPA assumes are 

addressed by the cancer slope factors reported in EPA's I 996 PCB Cancer Dose-Response Assessment (see section II). 

7 According to Ahlberg et al. (1994), there are four criteria compounds must meet to be assigned a TEF. They 
must: ( 1) be structurally similar to PCDD and PCDFs; (2) bind to the AhR receptor; (3) induce dioxin-specific 
biochemical and toxic responses; and ( 4) be persistent and accumulate in the food chain. 
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Exhibit 1 

HUMAN AND MAMMALIAN TOXIC EQUIVALENCY FACTORS 
(TEFs) FOR DIOXIN-LIKE PCBS 

Congener TEF 

77 0.0001 

81 0.0001 

126 0.1 

169 0.01 

105 0.0001 

114 0.0005 

118 0.0001 

123 0.0001 

156 0.0005 

157 0.0005 

167 0.00001 

189 0.0001 

Note: 
1997 World Health Organization values, as cited in Van den Berg (1998) 
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RECOMMENDED APPROACH FOR INCORPORATING 
RISK DUE TO DIOXIN-LIKE PCB CONGENERS INTO 
EVALUATION OF PCB CONTAMINATION IN SOIL 

or 

SECTIONH 

The recommended approach for evaluating cancer risk attributable to dioxin-like PCB 
congeners described in this section augments the process for evaluating cancer risk from total PCBs 
(i.e., dioxin-like and non-dioxin-like congeners) described in the 1996 PCB Cancer Reassessment. 
This approach assumes that the carcinogenic effects of exposure to dioxin-like PCB congeners in 
unweathered Aroclor products are addressed by applying the appropriate cancer slope factor for total 
PCBs from the PCB Cancer Reassessment. However, EPA recognizes that weathering may change 
the composition of PCBs in enviromnental samples, and in some cases may increase the 
concentration of dioxin-like congeners relative to that found in commercial mixtures. If such 
enhancement of dioxin-like PCB congeners has occurred, the recommended approach assumes that 
the cancer risk posed by exposure to quantities of dioxin-like PCB congeners in excess of the amount 
expected to be found in unweathered commercial Aroclor is separate from the cancerrisks from total 
PCB exposure predicted using the I 996 Reassessment. The risk from these "excess" dioxin-like 
congeners is evaluated by converting their concentrations to an equivalent concentration of2,3, 7,8-
tetrachlorodibenzo-p-dioxin (TCDD). The dioxin equivalent concentration may then be included in 
further analysis ( e.g., added to the TEQ from dioxins and furans, compared to a pertinent dioxin 
cleanup guidance, or included in the baseline risk assessment, as discussed in Section !V) . This 
approach avoids double counting of cancer risks by allowing for separate evaluations of total PCBs 
using the PCB Cancer Reassessment approach and of any "excess" dioxin-like congeners using the 
framework described here. 

This section of the internal review package provides flowcharts (Figures 1, 2, and 3) that 
illustrate how to implement the recommended approach for evaluating dioxin-like PCB congeners. 
The flowcharts are divided into three parts: Data Needs, Analytical Methods, and Risk Assessment. 
The decision process illustrated in the charts is expected to be most useful during the RI/FS step in 
the Superfund cleanup process ( e.g., in the baseline risk assessment or development of PCB cleanup 
levels). However, the concepts described in the charts may also be applied during other parts of the 
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Superfund or RCRA cleanup process, such as the development of cleanup levels and the 
confirmatory sampling that occurs during remedial action. 

The flow diagrams provide a general framework for evaluating PCB contamination in soils 
at Superfund and RCRA sites. Site managers are encouraged to obtain technical support for this 
process from analytical chemists and regional risk assessors within EPA. [Placeholder: contract 
support to assist in implementing the following process is in the process of being developed.] A 
simplified example application of this approach is provided in Section III of the internal review 
package, and spreadsheets will be developed to assist site managers with the necessary calculations. 
[Placeholder: add information about spreadsheets, when completed.] 

This approach is designed to address exposures to PCBs in soil via direct contact (ingestion 
and dermal contact) pathways. Based on evaluation of total PCB exposures, the inhalation and 
migration to groundwater pathways were not drivers of health risk from PCBs. Therefore, although 
these pathways were not specifically evaluated for this document, the screening levels used for direct 
contact exposures to dioxin-like PCBs would also be protective of these pathways. In addition, if the 
conceptual model for a site indicates that exposure to PCBs (including dioxin-like congeners) in soils 
via the food chain is a potential exposure pathway of concern, this pathway should be modeled and 
evaluated on a site-specific basis. Also, the workgroup is working on a discussion of the 
sediments/biota pathway, as human health risks at PCB sites are typically driven by direct contact 
exposures to PCBs in soils, and by direct and indirect ( e.g., via fish ingestion) exposures to PCBs 
in sediments. 

Figure 1: Identification of Data Needs 

The first figure, Identification ofData Needs, describes the process for determining what type 
of PCB data should be collected for an evaluation of cancer risk from exposure to PCBs for a given 
site or exposure unit. 

Step 1. Building a Team: The first step describes the preliminary actions that a site 
manager should take before beginning data collection and risk assessment. These 
include building a project team that includes a risk assessor and an analytical 
chemist, assembling available data for the site, identifying data quality objectives 
(DQOs) for the project, and preparing a quality assurance project plan (QAPP), 
including determining necessary detection limits. 

The DQOs are established prior to data collection to assure that data from the site are 
of adequate quality to support Agency decision-making. The data needs will vary 
depending on the end use of the data and the stage of the cleanup process. For 
example, DQOs will depend on what human exposurep,athways are relevant at a site, 
and whether ecological receptors are of concern. The QAPP is a component of the 
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sampling and analysis plan that describes the organization, functional activities, 
quality assurance (QA) and quality control (QC) necessary to achieve the DQOs 
( e.g., detection limits, number of field blanks and duplicate samples to be collected). 

Step 2. Evaluating Existing Data: The purpose of the second step is to establish 
whether adequate total PCB data have already been collected at the site or exposure 
unit. If so, proceed to Step 4. 

Step 3. Collecting Total PCB Data: If adequate data are not available, in the third 
step the site manager collects samples and analyzes them for total PCBs. Refer to 
Figure 2 in this section and to Table 3 in Supporting Document 2, which lists 
applicable analytical methods. 

EPA recommends that site managers collect a sufficient amount of sample during 
initial sampling to allow for multiple analyses. Total PCB analyses should be 
performed on one portion, and the remainder frozen for possible subsequent analyses, 
in order to allow total PCB and congener data to be derived from the same samples. 

Step 4. Determining Need for 
Co11ge11er Data: In the fourth step, 
the site manager determines whether 
enhancement of dioxin-like PCB 
congeners and the associated TEQ 
might be a concern at the site and, 
therefore, whether it is necessary to 
verify that dioxin TEQ levels from 

Some degree of congener analysis is 
recommended at all sites, except those 
contaminated only with Aroclor 1016 and/ or 
1268. 

PCBs do not pose an unacceptable risk. Verification ofTEQ in soils is not necessary 
if a site manager can demonstrate that only Aroclors 1016 and/or 1268 are present 
at the site, because these Aroclors are characterized by very low initial dioxin TEQ. 
In order to establish that only Aroclors I 016 and 1268 are present, the site manager 
should rely on careful analysis of Aroclor sampling results, consulting with an 
analytical chemist if necessary, and on information documenting historical PCB use 
at a site. 

For sites with Aroclors other than 1016 and 1268, some verification sampling for 
dioxin-like PCBs will be necessary. The extent of verification sampling will depend 
on site con di lions and the likelihood of enhancment (See Section V for more 
information.). The Agency recommends that site managers seek assistance from 
regional risk assessors, chemists and other members of the team in determining the 
scope of analysis for dioxin-like PCB congeners at a given site. . [Placeholder: 
Additional contract support in the process of being developed.] 
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Step 5. Selecting Congener Sampling Locations: In this step, the site manager 
determines whether sampling directed at particular areas of the site would be 
appropriate. This may depend on the stage of the cleanup process in which the 
approach is applied. 

If distinct areas of contamination can be identified, congener analysis may be 
performed on samples located near the boundary of each contaminated area. (The 
boundary refers to the horizontal and vertical extent of contamination.) Since 
samples near the center of contamination are more likely to have total PCB levels 
exceeding the cleanup goal for the site, they are likely to be remediated regardless of 
their dioxin TEQ. However, the TEQ levels in the PCB samples near the boundaries 
of contamination may affect decisions about.whether additional cleanup is warranted 
in these locations. Although not appropriate at all sites or all phases of cleanup, the 
targeted approach could minimize costs associated with congener analyses while 
providing information about the risks associated with soils at the site. 

At some sites, a site manager may wish to conduct targeted sampling for dioxin-like 
PCB congeners, but not have sufficient data to identify the boundaries of areas of 
contamination. In such situations, collection of additional total PCB samples might 
be advisable, followed by PCB congener analysis of targeted samples in boundary 
areas. 

In other situations, for example in baseline risk assessment, the site project team may 
prefer to conduct sampling for PCB congeners randomly across an entire site or 
exposure unit. Clearly, in such a situation this directed sampling approach would not 
be appropriate. (See Section IV for more discussion.) 

Step 6. Analysis of Samples for PCB Congeners: In the final step, the site manager selects the 
samples to be analyzed for dioxin-like PCB congeners from the pool of possible samples and 
locations identified above. Site managers will need to consider the appropriate level of verification 
sampling at a site, in consultation with regional risk assessors, analytical chemists, and other 
members of the team when developing the site sampling and analysis plan. [Placeholder for details 
of contract support option.] 

Figure 2: Selection of Analytical Methods 

The second part of the flow diagram assists site managers in determining the type of 
laboratory analysis that will provide them with the most useful information for site decision-making. 

Step 1. Determination of Data Requirements: In the first step the site manager 
determines whether total PCBs or congener-specific data are needed for a given 
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sample set. This infom1ation is detem1ined from Figure 1, which indicates that TEQ 
verification should be conducted unless Aroclors 1016 and/or 1268 are the only 
Aroclors detected ( or unless conferring with regional risk assessors, regional 
analytical chemists or other team members [Placeholder: Contract support in the 
process of being developed.] indicates that enhancement of dioxin TEQ is not likely 
to be an issue at the site). If no verification is necessary, total PCB data will be 
sufficient, but if verification is necessary, dioxin-like PCB congener data will be 

needed. 

Considerations When Choosing an Analytical Method 

The choice of laboratory analytical method will depend on the conditions of the site and the data needs of each 
stage of the cleanup process. Refer to figures l and 2 to determine analytical needs for specific site. 

Total PCBs 

l. The site project team may choose Aroclor analysis to provide total PCB concentrations as a first option, when 
little site information is available. However, low-resolution congener analysis will provide a more accurate 
estimate, particularly where weathering is known to have occurred or mixtures of Aroclors are present. 

2. To apply the approach for dioxin-like PCBs, site managers will need to be able to identify the Aroclor(s) 
present at a site. Aroclor(s) can be identified by Aroclor analysis, historical site data or PCB congener analysis 
coupled with consultation with an analytical chemist. 

3. Site managers are advised to collect a sufficient amount of sample during initial sampling to allow for multiple 
analyses, which may be needed at the site. Total PCB analyses may be run on one portion, and the remainder frozen 
for possible subsequent congener analysis. 

PCB Congeners 

I. Some degree of congener analysis is recommended at all sites where Aroclors other than l O 16 and 1268 are 
found. Site conditions that may warrant more extensive congener-specific analysis include the following: 

-ecological risk an important consideration 
-presence of dioxin/furans suspected 
-food-chain exposure pathway relevant. 

2. If congener-specific analysis is needed, either high- or low-resolution methods may be employed. The 
following are some situations in which high-res methods may be appropriate: 

- concentration of PCBs at site below l O ppm 
- very low required detection limits 
- high degree of degradation at site 
- mixtures of Aroclors present. 
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Step 2. Selecting an Analytical Method: In the second step, the site manager selects the appropriate 
analytical method. For total PCBs, Aroclor analysis by gas chromatography with electron capture 
detection (GC/ECD) may be used in situations with limited weathering and few Aroclors likely to 
be present, but low-resolution congener analysis (GC/ECD or gas chromatography/ mass 
spectrometry (GC/MS)) will provide a better 
estimate of total PCBs. When using low
resolution GC/MS, a full congener analysis 
(i.e., at least 110 congeners, which should 
capture approximately 95 percent of total PCB 
mass) will be most informative. To ensure 
maximum accuracy when analyzing dioxin-like 
PCB congeners, the low resolution method 
(GC/ECD or GC/MS) should include a carbon 
column cleanup procedure to isolate the co-

Site managers are strongly encouraged to use 
a carbon column cleanup in conjunction with 
the analytical method ( either low- or high
resolution GC), in order to maximize the 
likelihood of detecting key dioxin-like 
congeners. 

planar dioxin-like PCB congeners from other congeners that may interfere with their detection. (See 
Supporting Document 2 (Table 3 and the Fact Sheets) for more information on these methods.) 

When analyzing samples for PCB congeners, the site manager should first consider 
whether high-resolution GC/MS (HRGC/HRMS) is appropriate. At sites where 
sampling for chlorinated dioxins and furans is needed8

, it may be cost-effective to 
couple the PCB analysis to HRGC/HRMS for dioxin. In addition, HRGC/HRMS 
analysis may be desirable at sites where ecological receptors are a concern, and it 
may be possible to collect additional congener samples for human health risk 
analysis at limited additional cost, or at sites where total PCB concentrations in 
samples of interest are low (e.g., below 10 mg/kg), making detection of dioxin-like 
congeners difficult. 

If a site manager determines that high-resolution analysis for dioxins and furans will 
be needed, then dioxin/furan analysis and PCB congener analysis for the 12 dioxin
like PCB congeners can be performed jointly. If high-resolution analysis is not 
necessary, the site project team may still opt to perform HRMS for PCB congener 
analysis, because this method is capable of achieving significantly lower detection 
limits than low-resolution analyses, and this increased sensitivity may be needed to 
detect the typically low concentrations of dioxin-like congeners present at a site. 
Alternatively, the site manager may choose to analyze dioxin-like PCBs using lower 
cost methods such as low-resolution GC/MS or GC/ECD. Regardless of which 
method is selected, to ensure maximum accuracy when analyzing dioxin-like 

8 Sites that are particularly likely to result in chlorinated dioxin and furan contamination include those where 
areas with releases of PCBs were heated as a result of use (e.g., PCBs used in transformers and as heat transfer agents), 
or where PCBs have been incinerated. 
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congeners, the method should include a carbon column cleanup procedure to isolate 
the dioxin-like congeners from other congeners that may interfere with their 
detection. 9 In either case, the detection limit for congener 126 (the most potent 
dioxin-like PCB congener) should be in the range of 0.5 ug/kg in soil or lower to 
achieve DQOs at most sites (see Supporting Document 4). 

Step 3. Conducting Data Validation: In this step the site manager, with the help of 
a quality contra I chemist, conducts data validation and determines whether the results 
ofthe chosen sampling/analytical method meet the performance criteria ( e.g, for risk 
assessment or site characterization purposes) established during the DQO process, 
and documented in the QAPP. For total PCB analysis, the primary concern is 
whether the individual Aroclors present can be reliably distinguished. If only total 
PCB analysis was conducted, the site manager should determine whether congener 
analysis is needed to fully characterize PCB contamination at the site. For congener 
analysis, the main issue is whether the method was sensitive enough to detect low 
concentrations of dioxin-like PCB congeners (especially congener #126). If these 
requirements are not met, further analysis, such as the use of additional column 
cleanup procedures or the use of other GC columns to better resolve the peaks in the 
chromatogram, should be performed. An analytical chemist should be involved in 
evaluating the quality of the chromatograms and the analytical conditions. 

Figures 3(a} and 3(b): Risk Assessment 

The third part of the flow diagram consists of two figures and concerns decision-making for 
cancer risk assessment of PCBs. Figure 3(a) describes the selection of cancer slope factors for total 
PCBs based on the PCB Cancer Reassessment (U.S. EPA, 1996a). Figure 3(b) describes the 
approach for assessing additional risk from dioxin-like PCB congeners in excess of the cancer risk 
from exposure to total PCBs described in Figure 3(a). 

Figure 3(a): Cancer Risk Determination for Total PCBs 

Step 1. Determination of Chlorination Level: In the first step the site manager 
determines if the identified Aroclor pattern, the congener data, or the results of 
homolog analysis' 0 indicate that congeners with more than 4 chlorines comprise 

9 EPA is currently pursuing establishment of a high-resolution method for analysis of PCB congeners under 
the Contract Laboratory Program. This process should be completed by fall 2002. 

10 Although homolog analysis could also provide data to answer the question posed here, it is not 
recommended, because the results provide limited information about the congeners present, and because homolog data 
can be replicated using results of a total congener analysis. 
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greater than 0.5% of the total PCBs present. If not, the lowest cancer slope factor 
is indicated. If yes, continue to Step 2. 

Step 2. Determination of Risk Scenario: In the second step the site manager/risk 
assessor selects the appropriate toxicity value from the range of cancer slope factors 
for total PCBs as described in the PCB Cancer Reassessment. 

Step 3. Calculation of Risk: The site manager may use the selected cancer slope 
factor to characterize risk from potential exposure to total PCBs and then proceed 
to Figure 3b for evaluation of dioxin-like PCBs, if necessary. 

Figure 3(b ): Cancer Risk Determination for Dioxin-like PCBs 

Step 1. Selecting Non-Detect Method and Calculating TEO: In the first step the 
site manager/risk assessor calculates the dioxin TEQ for samples with PCB 
congener data, using the World Health Organization (WHO) 1998 Toxic 
Equivalency Factors (TEFs) and an appropriate method for estimating values for 
non-detect samples. The options for addressing non-detects are described below and 
in the Attachment to Section III. 

Option 1. Use one-half the detection limit for congeners detected at the site, but not 
detected in this sample. Use zero for congeners not detected in any site sample. 

• This option is straightforward to apply. 

Option 2. 
Calculate the 
estimated 
concentration 
of non-detect 
congeners m a 
site sample 
using the ratio 
o f t h e 
concentrations 
of a stable, 

Site managers should only substitute zero for a congener when it can 
be verified that the analytical laboratory used appropriate methods 
and cleanup procedures. Otherwise, one-half the detection limit 
should be substituted for all congeners. 

Handling Non-Detects 
When key dioxin-like congeners are reported as non-detects, site 
managers should first estimate the concentrations of these 
congeners using one-halftae applicable detection limit. In some 
cases, this estimate may y 1dd a high risk due largely to the 
substituted non-detects. In such instances, the ratio method may 
allow site managers to develop a better estimate of the 
concentration of non-detect congeners. However, the ratio method 
should be used only when it can be verified that the analytical 
laboratory used appropriate methods and cleanup procedures, and 
achieved detection limits in line with DQOs. 
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commonly detected congener ( e.g., 118) to the congener of interest in a sample from 
the site congener data. 

• This option may yield a better estimate of the concentration ofnon
detect congeners in data sets where use of Option 1 is likely to 
overestimate TEQ in the sample. 

• However, this option should be used only when it can be verified 
that the analytical laboratory used appropriate methods and cleanup 
procedures, and achieved detection limits in line with DQOs. 

Please see the Attachment to Section III and the Questions and 
Answers (Section V)for details on how to apply the ratio method for 
non-detect estimation. 

Step 2. Determining Expected TEO: In this step the site manager/risk assessor 
selects a method for establishing expected TEQ values. "Expected TEQ" is the TEQ 
of a sample absent any environmental or industrial weathering. Expected TEQ 
values are based on the reference TEQs from the EPA-generated PCB congener data 
(see Supporting Document 1). Once determined, these values are subtracted from 
the actual TEQ concentration reported for each sample to assess the degree of 
weathering or enhancement of dioxin-like PCB congeners in that sample. 

There are two options for calculating expected TEQ. The first, the single-value 
method, involves selecting a single TEQ value from among three categories ofTEQ 
that correspond to the PCB Cancer Reassessment risk scenarios described in Figure 
3a. The second option is a sample-specific approach that involves calculating a 
concentration-weighted average TEQ from the concentrations of each Aroclor 
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present in the sample and the associated reference TEQ for each of those Aroclors. 
See Section V (Questions and Answers) for more information on the two options. 

Step 3. Calculating Excess TEO: In this step the site manager subtracts the 
expected TEQ value from the observed TEQ to determine the excess TEQ from 
PCBs in each sample. If chlorinated dioxins and furans are also contaminants of 
concern at the site, the TEQ from dioxin-like PCB congeners should be added to the 
TEQ from chlorinated dioxins and furans, and the total site TEQ value then 
compared to dioxin cleanup guidance (see Step 5). 

Step 4. Statistical Analysis: In this step the site manager determines whether the 
sample size is sufficient for statistical analysis; if it is insufficient, the maximum 
value of excess TEQ should be used in evaluation of potential risks from dioxin 
TEQ. 11 If it is adequately large, the 95% upper confidence limit (UCL) of the excess 
TEQ or the sample set can be used in this evaluation. 

Step 5.Evaluating Excess TEO: Finally, the site manager evaluates the total site 
TEQ (from Step 4) for each contaminated area to determine whether it might pose 
an unacceptable risk and warrant cleanup. Evaluation of dioxin TEQ may involve 
comparing to dioxin cleanup guidance, calculating risk levels, or other approaches. 
(For more information on how the findings of this approach may be used in site 
decision-making, see Section IV.) 

If the site manager, in conjunction with the project team, determines total TEQ for the site 
or exposure unit does not present an unacceptable risk, then the site manager can select a 
cleanup approach for PCBs in that area based on consideration of total PCBs only (based 
on the PCB Cancer Reassessment). However, ifTEQ levels are of concern, the site manager 
should incorporate the potential risk from dioxin TEQ into the decision-making process at 
the site or exposure unit. 

11 See EPA draft fact sheet on calculating UCL values for further information on the minimum requirements 
for statistical analysis ( document currently under development). 
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Figure l 
IDENTIFICATION OF DATA NEEDS FOR PCB ANALYSIS 

NO 

Proceed to total 
PCB risk analysis 

(Fio-ure 3a) 

& Assemble team of project manager, risk assessors, and analytical chemists. 
~ [dentify any available PCB data for the site; use it to inform your decisions. 
~ Establish data quality objectives (DQOs) for the PCB analysis. 
m Prepare a Quality Assurance Project Plan (QAPP), including detection limits 

needed and QA/QC requirements. 
Note: This is an iterative process. 

Are the 
quantity and quality 

of available total PCB data 
at the site adequate for 

risk assessment? 

YES 

Do site 
conditions and available 
data indicate a need for 
analysis of dioxin-like 

. PCBs? 

YES 

NO 

Collect samples; 
Analyze for 
total PCBs 

(see Figure 2). 

Is 
directed 
sampling 

appropriate? 

YES 

NO 

Analyze random 
subset of existing 

sample locations for 
dioxin-like PCBs. 

(see Fi ure 2). 

11-11 

Do you 
need to collect 

additional 
samples? 

NO 

YES 

Identify sample locations of 
interest. Analyze a randomly

selected subset of these samples 
for dioxin-like congeners to 
veri TEQ see Fi ure 2). 
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Figure 2 
SELECTION OF ANALYTICAL METHODS FOR PCBs 

FROM 
FIGURE I 

What type 
of analysis 

are you conducting -
total PCBs or PCB 

congeners? 

INDIVIDUAL 
CONGENERS TOTALPCBS 

YES 

Do site 
conditions indicate 

a need for high
resolution analysis, e.g. 

due to the presence 
of dioxins & 

furans? 

Perform high-res 
analysis of PCB 

congeners. 

DQOs 
NOT 
MET 

Validate 
data; consult 

with analytical chemist 
to determine whether 
DQOs have been met 

or whether further 
analysis is 

needed. 

NO 

LOW-RES 
CONGENER 
ANALYSIS 

Perform 
low-res analysis 

(GC/ECD or 
GC/MS) of PCB 

congeners 

Further analysis 
is needed. 

(Return to top of 
this figure.) 

DQOs 
MET 

Proceed 
to Figure 3a. 
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Perform 
Aroclor or low-res 
congener analysis 

(GC/ECD or 
GC/MS) 

NO 

AROCLOR 
ANALYSIS 

Is Aroclor 
pattern degraded or 
hard to distinguish? 

YES 

Perform further Aroclor 
analysis to enhance pattern 

recognition or perform 
low-res congener 

analysis (GC/ECD, GC/MS) 
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Figure 3 (a) 
CANCER RISK DETERMINATION FOR TOTAL PCBS1 

Does the 
Aroclor pattern, 

or the congener data indicate that 
congeners with more than 4 chlorines 

comprise greater than 0.5% 
of the total PCBs 

present?2 

"High Risk & Persistence 
Scenario" 

yes 

Estimate risk from total PCBs using an upper-bound 

no 

slope factor of2.0(mg/kg-d ·1) and any of the following routes 
of exposure: 

food chain exposure 
sediment or soil ingestion 
dust or aerosol inhalation (particulate) 
dennal exposure, where an absorption factor has 
been applied to reduce the external dose 
presence of dioxin-like, tumor-promoting or 
persistent congeners in other media 
early-life exposure (all pathways and mixtures) 
particulates in water 

Assume "Lowest Risk and 
Persistence Scenario" estimate 
risk from total PCBs using an 

upper-bound slope factor of0.07 (mg/kg-d· 1
). 

scenario "Low Risk & Persistence 
Scenario" 

Estimate risk from total PCBs using an upper
bound slope factor of 0.4 (mg/kg-d· 1

) and any of 
the following routes of exposure: 

ingestion of water-soluble congeners 
inhalation of evaporated congeners 
demial exposure, where an absorption factor 
has not been applied to reduce the external dose 

Using the risk factors chosen above and the total 
PCB concentration, proceed with risk assessment or 
screening analysis of total PCBs. 

In evaluating the potential for non-cancer effects, the Agency recommends using the RID for 1254, unless analytical 
data can specifically identify the contamination as Aroclor 1016. 

This infonnation may also be obtained using homolog analysis; however, homolog analysis is generally not recommended (see text). 
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Figure 3(b) 
C~"!CER RISK DETERMINATION FOR DIOXIN-LIKE PCB CONGENERS 

FROM 
FIGURE 3(a) 

Select expected TEQ category 
corresponding to PCB risk 

and persistence scenario 
(see Figure 3a). 

Lowest Risk 

Low Risk 
High Risk 

no verification 
necessary 
5ppm 
12ppm 

Calculate TEQ for samples that have 
congener data, using 1998 WHO TEFs, 

using an appropriate method for 
addressing non-detect samples. (See text.) 

SINGLE 
VALUE 

Choose 
method for 
determining 

expected TEQ 
level. 

Subtract expected TEQ 
from observed sample 

TEQ to detennine excess 
PCB-related dioxin TEQ. 

If dioxins/furans 
also present, add 

dioxin/furan TEQ to 
excess TEQ from PCBs 

to obtain total TEQ. 

Is sample 
size sufficient for 

statistical 
analysis? 

NO YES 

SAMPLE
SPECIFI 

Use maximum value 
of TEQ in sample 
set for evaluation. 

Use 95 % UCL of 
TEQ in sample set 

for evaluation. 

Determine whether dioxin 
TEQ should be incorporated 

into decision-making for 
PCBs at this site. 

Calculate expected TEQ 
for each sample using 

OERR Congener data on 
TEQ in pure Aroclors. 
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APPLICATION OF PCB APPROACH SECTION HI 

This section describes a simplified example application of the recommended approach for 
evaluation of dioxin-like PCBs, outlined in Section I!, to hypothetical Superfund site data. 

Site Description 

To illustrate the uses of the recommended approach for evaluation of dioxin-like PCBs, this 
section evaluates a hypothetical Superfund site. The area evaluated is a !-acre residential property 
adjacent to a manufacturing facility, which historically disposed of wastes in a drainage ditch 
rurming along the boundary between the facility and the residential property. The facility used large 
quantities of Aroclors 1254 and 1260 from the I 930s to the early 1970s. lt is suspected that the 
PCBs were subjected to heat stress during their use as electrical insulators. Waste PCBs were 
allegedly released into the ditch. The ditch has been subject to recurrent flooding, which may have 
spread PCB contamination across surface soils of the adjacent residential property. 

A total of 200 soil samples were collected at the site and analyzed for Aroclors using 
GC/ECD analysis in conjunction with carbon column cleanup, with a detection limit of 0.05 
mg/kg. 12 The results shown in Exhibit l are for 20 of these samples that were analyzed for both 
Aroclors and congeners. For these samples, the concentrations of total PCBs ranged from 0.1 to 229 
mg/kg, with a mean level of 4 7.1 mg/kg. (The samples analyzed for congeners were collected from 
the more contaminated portions of the site; the overall site mean was 8 mg/kg). The highest
concentration samples were located in the area of the property abutting the manufacturing facility. 
Both Aroclors 1254 and 1260 were detected in these samples. 13 

According to the approach outlined in Section II, some degree of verification of dioxin TEQ 
from PCBs should be performed at this site because Aroclors 1254 and 1260 are present. The 
degree of verification sampling is determined on a site-specific basis. At this site, a higher level of 

12 EPA recommends that site managers collect,a sufficient amount of sample during initial sampling to allow 
for multiple analyses. Aroclor analyses should be performed on one portion, and the remainder frozen for possible 
subsequent analyses, in order to allow total PCB and congener data to be derived from the same samples. 

13 If there were samples where no Aroclor pattern could be reliably identified, historical site data or patterns 
rrom PCB congener analysis could be used to identify the Aroclor(s) present (see Section V for more detail). 
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TEQ verification is recommended because the Aroclors were subject to heat, were exposed to the 
environment for many years, and are located in surface soil subject to aerobic degradation, 
suggesting that enhancement of dioxin-like PCB congeners may have occurred. Therefore, the site 
manager chose to analyze 10 percent of the total PCB samples (20 samples) for congeners. At this 
site, the site manager chose the 20 samples for congener analysis from the more contaminated 
sections of the site as well as the areas closest to the residences. 14 These samples were analyzed for 
110 PCB congeners, including dioxin-like congeners, using low resolution gas 
chromatography/mass spectrometry (GC/MS). The site manager may use the congener data to 
determine whether samples at the site exhibit any TEQ enhancement using the recommended 
approach described in Section II of this document. 15 This approach involves comparing the TEQ 
found in each sample to the "reference" TEQ concentration for the Aroclor established from the 
EPA-generated PCB congener data (see Supporting Document 1). IfTEQ enhancement is found, 
the site manager and project team can calculate the degree of excess TEQ and evaluate the risk 
associated with it. The following section illustrates how the recommended approach is applied to 
data from the hypothetical site. 

Process of TEO Verification 

Exhibits 1 and 2 present the analytical results for the 20 samples evaluated for both Aroclor 
and congener concentrations. Exhibit 1 shows the Aroclor results, including concentrations of 
Aroclors 1254 and 1260, the sum of which representsthe total PCB concentration. This exhibit also 
indicates that the total PCB concentration for 14 of the 20 samples exceeds the current PCB 
residential soil PRG of 1 mg/kg. Congener data for the 12 dioxin-like PCB congeners found in 
these samples are presented in Exhibit 2. 

14 At some sites, site managers may prefer to analyze a random subset of Aroclor samples for congeners, or 
may choose to direct PCB congener analysis to areas that are being evaluated for remediation. 

15 A full congener analysis also enables the site manager to test the validity of the estimate of total PCB 
concentration derived from the Aroclor data by comparing it to the sum of all congeners. If multiple Aroclors are present 
and/or significant weathering has occurred, the estimate of total PCB concentration derived from Aroclor data may be 
biased, which could misrepresent the actual extent of PCB contamination. 
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Exhibit 1 

To!al PCB Soil Data for Hypothetical Sile (mg/kg) 

Sample Aroclor 1254 Aroclor 1260 Total PCBs Exceeds PCB PRG 

Number (1 mg/kg)? 

1 0.9 0.1 1.0 No 

2 0.4 1.4 1.8 Yes 

3 0.3 0.4 0.7 No 

4 15.0 30.0 45.0 Yes 

5 3.6 24.0 27.6 Yes 

6 89.1 140.0 229.1 Yes 

7 12.0 130.0 142.0 Yes 

8 5.1 76.0 81.1 Yes 

9 6.3 1.4 7.7 Yes 

10 15.0 9.0 24.0 Yes 

11 7.8 32.0 39.8 Yes 

12 0.6 0.3 0.9 No 

13 0.9 0.9 1.8 Yes 

14 100.0 112.0 212.0 Yes 

15 55.1 56.2 111.3 Yes 

16 3.3 1.0 4.3 Yes 

17 1.4 8.7 10.1 Yes 

18 (0.02) 0.1 0.1 No 

19 0.6 (0.02) 0.6 No 

20 0.1 0.3 0.4 No 

Note: Numbers in parentheses indicate the detection limits for non-detect Aroclors. 

III-3 
Industrial Economics, Incorporated 

July 31, 2002 



Internal Review Draft- Do Not Cite, Quote, or Distribute 

Exhibit 2 

Dioxin-Like PCB Congener Soil Data for Hypothetical Site (ug/kg) 

Sample 77 81 105 114 118 123 126 156 157 167 169 189 

# 

1 22 (9) 17 (9) 33 (9) (9) 14 (9) 14 (9) (9) 

2 30 (9) 20 (8.3) 21 (8.3) (8.3) 16 (8.3) 19 (8.3) (8.3) 

3 60 (9.5) 12 (9.5) 15 (9.5) (9.5) 14 (9.5) (9.5) (9.5) (9.5) 

4 1100 370 410 (99) 690 (99) 180 190 (99) 190 (99) (99) 

5 210 (43) 80 (43) 120 (43) (43) 51 48 61 (43) 45 

6 5200 2700 2000 200 4800 440 380 540 400 500 (11 O) 420 

7 1800 520 650 (110) 930 (110) 100 190 150 150 (11 O) 160 

8 490 160 220 (44) 370 (43) 93 110 60 80 (43) 70 

9 300 110 200 (20) 330 (19) 44 72 36 70 (19) 30 

10 1100 400 410 (97) 590 (97) 89 160 (97) 150 (97) 110 

11 570 130 230 (100) 310 210 100 140 (100) 110 (100) (100) 

12 (19) (19) (20) (19) 23 (19) (19) 11 (19) (19) (19) (19) 

13 89 44 29 (31) 5.9 (31) 19 9 (31) (31) (31) (31) 

14 19000 4800 3800 350 17000 400 500 1900 900 1200 (94) 400 

15 3900 700 800 110 1000 (78) 47 320 90 140 (78) 70 

16 220 100 140 (22) 200 (23) (22) 40 (23) 30 (23) (23) 

17 170 89 64 (21) 120 (21) 8.5 19 (21) (21) (21) (21) 

18 (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) 

19 (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) (8.3) 

20 280 190 140 (21) 240 (21) (23) 42 28 30 (21) (21) 

Note: Numbers in parentheses indicate the detection limits for non-detect conaeners. 

Non-detect Congeners 

Results for non-detect PCB congeners may be estimated in two ways. One method ("Option 
l" in Section II of this internal review package) is to substitute one-half the detection limit, while 
an alternative ("Option 2" in Section II, or the "ratio method") is to estimate the concentration of 
each non-detect congener using the 
ratio of the concentration of a stable, 
commonly detected congener, such 
as congener 118, to the 
concentration of the congener of 
interest in a sample where both were 
detected, or a sample of 
unweathered Aroclor if no site-
specific sample is suitable. 

Option I is likely to yield 
higher estimated TEQ than Option 2 
for analyses with relatively high 

Handling Non-Detects 
When key dioxin-like congeners are reported as non-detects, site 
managers should first estimate the concentrations of these 
congeners using one-half the applicable detection limit. In some 
cases, this estimate may yield a high risk due largely to the 
substituted non-detects. In such instances, the ratio method may 
allow site managers to develop a better estimate of the 
concentration of non-detect congeners. However, the ratio method 
should be used only when it can be verified that the analytical 
laboratory used appropriate methods and cleanup procedures, and 
achieved detection limits in line with DQOs. 
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detection limits. In situations where the use of Option 1 would yield results which appear overly 
conservative, Option 2 provides an alternative approach. However, the ratio method should be used 
only when it can be verified that the analytical laboratory used appropriate methods and cleanup 
procedures, and achieved detection limits in line with DQOs. 

In this sample set, the detection limits were comparatively low, so the likelihood of 
substantially overestimating TEQ levels with Option l appeared small. Therefore, the sample 
calculations presented in this example use TEQ estimates generate c1 •v assessing non-detects at one
half the detection limits for all dioxin-like congeners except congener 169, which was never 
detected at the site and therefore was estimated as zero. Detection limits for congeners are shown 
in parentheses in Exhibit 2. More information on the ratio method and an example are provided in 
the Attachment at the end of this document. 16 

Calculation of Observed TEQ 

Observed TEQ is calculated by first multiplying the concentration of each individual dioxin
like congener (from Exhibit 2) by its Toxicity Equivalency Factor (TEF), as established by the 
World Health Organization (see Exhibit 3). This calculation yields a congener TEQ; the sum of the 
individual congener TEQs is the observed TEQ for the sample. These steps are shown in Exhibit 
4. 

Exhibit 3 

TOXIC EQUIVALENCY FACTORS 
(TEFs) FOR DIOXIN-LIKE PCBS 

(unitless) 

Congener TEF 

77 0.0001 

81 0.0001 

126 0.1 

169 0.01 

105 0.0001 

114 0.0005 

118 0.0001 

123 0.0001 

156 0.0005 
·-

157 0.0005 

167 0.00001 

189 0.0001 

16 See Supporting Document 3 for a comparison of results from the two non-detect estimation methods. 
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Note: 
1998 World Health Organization 
values, as cited in Van den Berg 
/1998) 

Exhibit 4 
Steps in Calculating Observed TEQ in a Sample 

(1) Concentration of congener (ug/kg) x TEF = Congener TEQ (ug/kg) 

(2) Congener 77 TEQ + Congener 81 TEQ + ... + Congener 189 TEQ = Observed TEQ (ug/kg) 

Excess TEQ 

In order to evaluate risk associated with TEQ, the site manager estimates the amount ofTEQ 
that exists in excess of what is expected in unweathered Aroclors. "Excess TEQ" is determined by 
subtracting the "expected" level ofTEQ, representing the level ofTEQ that would be present in an 
unweathered sample, from the "observed" TEQ in the sample. The site manager has two options 
for estimating expected TEQ, both derived from the EPA-generated PCB congener data (see 
Supporting Document I). One approach is to use a single reference TEQ value corresponding to one 
of the alternative risk scenarios from the PCB Cancer Reassessment, and the other is to calculate 
a sample-specific value based on a weighted average of the reference TEQs of the Aro cl ors present 
in the sample. 17 Site managers can choose whether to apply the single-value method, or calculate 
sample-specific expected TEQ values. For these example calculations, the first approach was used 
to calculate excess TEQ. This approach was more straightforward because Aro cl ors 1254 and 1260 
correspond to a single risk scenario in the PCB Cancer Reassessment (i.e., the scenario associated 
with a cancer slope factor of2.0 (mg/kg-dayY1

). This CSF corresponds to the highest reference TEQ 
level (12 mg/kg TEQ), as shown in Figure 3b of Section II. The excess TEQ for each sample 
represents the difference between the level measured in the sample, and the expected TEQ level in 
unweathered Aroclor(s). 

A sample calculation of expected and excess TEQ is presented in Exhibit 5. Observed, 
expected, and excess TEQ values for this dataset are shown in Exhibit 6, along with a comparison 
to the current dioxin soil PRG, for illustrative purposes. 

Exhibit 5 
Example Calculation of Excess TEQ (Sample 5) 

Total PCBs (27.6 mg/kg soil)' reference TEQ (12 mg/kg TEQ in Aroclor) = 3 x 10A mg/kg expected TEQ 
106 (conversion factor) 

The expected TEQ value is divided by 1000 to convert from mg/kg (ppm) to ug/kg (ppb), yielding 0.3 ug/kg. 

Observed TEQ (2.3 ug/kg) - expected TEQ (0.3 ug/kg) = 2.0 ug/kg excess TEQ 

17 See Sections II and V for more detail on the options for estimating expected TEQ, and Supporting Document 
3 for a comparison of results from the two methods. 
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Exhibit 6 

Calculation of Excess TEQ 
Associaied with Dioxin-like PCBs (uglkg) 

Sample Observed Expected TEQ Excess TEQ Exceeds Dioxin 
Number TEO l'RG (1 ug/kg)? 

1 0.5 0.01 0.5 No 

2 OA 0.02 OA No 

3 0.5 0.01 0.5 No 

4 18.4 0.5 17.9 Yes 

5 2.3 0.3 2.0 Yes 

6 40.1 2.7 37.4 Yes 
.. 

7 10.6 1.7 8.9 Yes 

8 9.5 1.0 8.5 Yes 

9 4.6 0.1 4.5 Yes 

10 9.3 0.3 9.0 Yes 

11 10.3 0.5 9.8 Yes 

12 1.0 0.01 1.0 No 

13 1.9 0.02 1.9 Yes 

14 56.1 2.5 53.6 Yes 

15 5.6 1.3 4.3 Yes 

16 1.2 0.05 1 .1 Yes 

17 0.9 0.1 0.8 No 

18 0.4 0.001 0.4 No 

19 0.4 0.01 0.4 No 

20 1.2 0.01 1.2 Yes 

Risk Screening 

For evaluation of potential health risks related to dioxin-like PCBs, site managers may 
compare the excess TEQ in soil to dioxin cleanup guidance, such as the PRG, or may proceed to 
evaluate risk using dioxin cancer slope factors. Further·steps will depend on the stage of the cleanup 
process and on site-specific considerations, which are beyond the scope of this example. See 
Section IV for more information on the potential application of this approach in site decision
making. 

Regarding statistical considerations, although 20 samples may be sufficient to conduct 
statistical analysis of soil TEQ, these samples were collected from disparate areas of the site, 
making it inappropriate to compute a 95 percent UCL of the mean dioxin TEQ. Thus, the site 
manager may evaluate dioxin-like PCBs by comparing each sample or the maximum TEQ to the 
relevant screening value. 
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Dioxins and Furans 

For sites where chlorinated dioxins and furans are contaminants of concern, PCB congener 
data should ideally be collected from the same locations as dioxin and furan samples in order to 
allow a site manager to develop an estimate of the total dioxin TEQ by summing the dioxin/furan 
TEQ and the TEQ from PCBs. This total dioxin TEQ value may then be further evaluated. At some 
sites, the addition of TEQ from dioxins and furans to TEQ from PCBs may cause total sample 
dioxin TEQ to exceed screening values or risk thresholds. 

To demonstrate the importance of considering the total dioxin TEQ at a site, ten dioxin and 
furan samples were assumed to be available from the same area as ten PCB congener samples. The 
dioxin TEQ values from these samples are shown in Exhibit 7, along with the "total TEQ" for each 
of these samples, which is the sum of the dioxin/furan TEQ and the TEQ from PCBs. The total TEQ 
values are shown compared with the dioxin soil PRG ( currently I ug/kg) for illustrative purposes. 
As shown in the exhibit, TEQ concentrations from dioxins and furans were low, and in no case 
exceeded the dioxin soil PRG. In all cases the dioxin/furan TEQ was lower than TEQ 
concentrations from dioxin-like PCB congeners. However, in two samples (numbers 12 and 17), 
the addition of dioxin/furan TEQ and TEQ from PCBs causes the total dioxin TEQ (I. I and 1.5 
ug/kg, respectively) to slightly exceed the dioxin PRG, though neither TEQ value individually 
exceeds the PRG. 

Sample 
Number 

1 

4 

5 

9 

12 

14 

15 

17 

19 

20 

Exhibit 7 

Calculation of Total TEQ for Samples 
with Congener Data and Dioxin/Furan Data (ug/kg) 

Dioxin/ Furan Excess PCB 
TEQ TEQ 

0.05 0.5 

0.1 17.9 

0.3 2.0 

0.08 4.5 

0.1 1.0 

0.5 53.6 

0.06 4.3 

0.7 0.8 

0.02 0.4 

0.09 1.2 

III-10 

Total TEQ Exceeds Dioxin 

0.6 

18.0 

2.3 

4.6 

1.1 

54.1 

4.4 

1.5 

0.4 

1.3 

PRG (1 ug/kg)? 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 
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ATTACHMENT: Ratio Method for Non-Detect Estimation 

This attachment describes how to use Option 2, the "ratio method", for estimating 
concentrations of non-detect dioxin-like PCB congeners" This alternative may be useful for some 
data sets with high detection limits, where use of Option I would be likely to overestimate observed 
TEQO EPA will provide technical support to assist site managers in determining an appropriate non
detect method for particular siteso 

The ratio method consists of estimating the concentration of each non-detect congener using 
the ratio of the concentration of a stable, commonly detected congener to the concentration of the 
congener of interest in a site sample where both congeners were detected" EPA recommends the use 
of congener 118 as the stable, commonly detected congener for the ratio, because congener 118 is 
the highest concentration dioxin-like congener in each of the eight commercial Aroclors analyzed 
in the EPA-generated PCB congener data" The advantage of using congener 118, rather than a non
dioxin-like congener, is that site managers can restrict their congener analysis to the twelve dioxin
like congeners rather than performing a more costly full congener analysis" 18 (If the concentration 
of congener 118 were not available, congener 105 or another higher-concentration congener could 
be substituted.) 

The ratio of congener 118 to each of the other dioxin-like congeners should be established 
from the ratio in the highest-concentration sample in the data set, preferably a sample in which all 
twelve dioxin-like congeners are detected, or, if the variability in estimated ratios is large, from the 
average ratio from all site samples in which the congeners are detected" This ratio would be site
specific and would account for 
weathering and site conditions" 
Concentrations should be estimated 
only for PCB congeners that were 
detected in at least one sample in the 
data set; congeners that were never 
detected are assumed not to be 
present. 19 The concentration of each 
congener estimated using the ratio 
approach should be compared to the 
detection limit listed by the laboratory 
for that congener in that sample" The 
site manager should use the lower of 

Handling Non-Detects 
When key dioxin-like congeners are reported as non-detects, site 
managers should first estimate the concentrations of these 
congeners using one-half the applicable detection limit. In some 
cases, this estimate may yield a high risk due largely to the 
substituted non-detects. In such instances, the ratio method may 
allow site managers to develop a better estimate of the 
concentration of non-detect congeners. However, the ratio method 
should be used only when it can be verified that the analytical 
laboratory used appropriate methods and cleanup procedures, and 
achieved detection limits in line with DQOs" 

the two estimates in calculating a TEQ. Exhibit A provides an example of this process for estimating 
the concentration of congener 126, the most potent dioxin-like PCB congener, using the data set 
from this exampleo 

18 Method 1668a is recommended for the isolation of the dioxin-like congeners, but the ratio method could also 
be applied to data from low-res GC/MS or GC/ECD analyses of PCB congeners, if these data sets detected the 
appropriate dioxin-like congeners. 

19Unless detection limits are judged to be abnormally high, in which case site maragers should substitute one
half the detection limit for all congeners, or, if feasible, reanalyze the samples. 
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EXHIBIT A 
Sample Ratio Method Calculation 

Sample #16 contains two Aroclors*, at the following concentration: 
Aroclor 1254 3.3 mg/kg 
Aroclor 1260 1.0 mg/kg 
Total PCBs 4.3 mg/kg 

Congener data for this sample show the following concentration for congener 118. Congener 126 is non-detect. 

Congener118 200 ug/kg 

To estimate the amount of congener 126 present, use the ratio of congener 126 to congener 118 from the highest 
concentration sample in the dataset (sample #14). 

Ratio of Congener 126 to Congener 118 in Sample #14 = 
(500/17000) = 0.029 

Multiply the amount of congener 118 in sample #16 times the 126/118 ratio from sample #14. 

Congener 126 = (200'0.029) = 5.8 ug/kg 

This value is below the sample detection limit for congener 126 in this sample (22 ug/kg), so the calculated 
estimate is reasonable. This estimate can then be converted to TEO and added to the TEO of other dioxin-like 
PCB congeners in the sample. 

* If a site-specific ratio were not available, the ratio of 126 to 118 in Aroclor 1254 (the predominant Aroclor in the 
sample) from the EPA-generated PCB congener data could be used. 

In the absence ofahigh-concentration sample suitable for deriving a ratio, the EPA-generated 
PCB congener data, which report concentrations for each PCB congener in eight commercial Aroclor 
preparations, could be used to derive the ratio. The ratio of congener 118, or another high
concentration congener, to each of the other dioxin-like congeners in the PCB congener data could 
be applied to each sample at the site to estimate concentrations for non-detect results ( see Supporting 
Document l). If a sample contained more than one Aroclor, the ratio from the predominant Aroclor 
would be used. In the absence of a predominant Aroclor, the more conservative ratio (i.e., the ratio 
yielding a higher estimated concentration of the target congener) should be used. 
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SECTION IV 

The PCB approach described in Section !I of this document enables risk assessors to conduct 
a more comprehensive evaluation of PCB-contaminated soils at hazardous waste sites by addressing 
both total PCB cancer risks, according to the method described in EP A's PCB Cancer 
Reassessment, and risks due to the potential enhancement of the concentration of dioxin-like PCB 
congeners. The approach may be applicable at multiple stages of the cleanup process; it can be used 
by a site manager in conducting a scoping/screening evaluation of PCBs in soil early in the process, 
augmenting the evaluation of PCBs in the baseline risk assessment, assisting in the determination 
of the appropriate cleanup level for PCBs, and conducting confirmatory sampling to determine that 
a cleanup action has achieved the site cleanup level. The remainder of this section illustrates how 
the specific use of the recommended approach might be used in each of these possible applications. 

Screening Analysis 

One potential application of this approach would be an analysis similar to that described in 
EP A's guidance documents for performing screening evaluations of contaminated soils at Superfund 
sites (U.S. EPA, 1996, 2002 (draft)). The purpose of such a screening analysis would be to 
accelerate the evaluation and cleanup of sites with PCB-contaminated soils by enabling a site 
manager to focus subsequent site investigation on areas of contaminated soil with concentrations 
that exceed a benchmark risk-based level. A screening evaluation for PCBs is complicated, 
however, by the presence of the dioxin-like PCB congeners. The composition of Aroclors can 
change over time due to the stresses of prolonged use or due to weathering processes that occur 
following release to the environment, and these changes could result in enhancement of the dioxin
like PCB congeners beyond what would be expected in unweathered Aroclor product. As a result, 
when performing a soil screening evaluation, it is important to verify that soil samples containing 
concentrations of total PCBs below a given risk-based screening level do not also display levels of 
excess dioxin TEQ greater than the con-esponding dioxin risk-based screening level. 

The method described in the Section II for evaluating both total PCBs and dioxin TEQ from 
the dioxin-like PCB congeners would enable a site manager to conduct a PCB screening evaluation 
that includes verification of dioxin TEQ levels. Such an analysis requires that site managers plan 
to collect both total PCB and dioxin-like congener data in soils during the early phases of the site 
cleanup process. Because of the added resources required to collect both kinds of data, conducting 
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a soil screening evaluation using the PCB approach at the screening level stage would likely be 
cost-effective only for very large or complex sites where there is potential to significantly narrow 
the focus of subsequent investigations. 

One way to increase the cost-effectiveness of such an approach is to perform directed 
analysis that focuses on confirming TEQ in areas with samples at or below the risk-based screening 
level for total PCBs. Areas where samples have total PCB concentrations exceeding screening 
levels are likely to already be targeted for cleanup, regardless of their dioxin TEQ level; thus, there 
is little reason for analyzing these samples for dioxin TEQ. However, if, for example, in a given 
area no total PCB samples exceeded the PCB screening level, a site manager could perform dioxin 
TEQ verification on a subset of these samples (e.g., 10 percent). At a minimum, samples should 
be analyzed for the 12 dioxin-like congeners, but a full congener analysis may be warranted if 
Aroclor results for total PCBs are hard to interpret due to weathering or poor QC results. 20 

Once PCB congener data have been obtained, the site manager can compare the excess TEQ 
in these samples to the dioxin guidance, and compare the revised congener-based total PCB results 
(if collected) to the risk-based level for total PCBs. If these values do not exceed their respective 
screening levels, the site manager could conclude that the area poses negligible risk for PCBs, and 
exclude the area from further consideration. However, if either value exceeds its screening level, 
then this area should be evaluated further in the Superfund process. 

Baseline Risk Assessment 

A baseline risk assessment is performed as part of the Remedial Investigation (RI) stage of 
the Superfund process. EP A's Risk Assessment Guidance for Superfund (RAGS) Part A provides 
guidance on conducting a baseline human health risk assessment (U.S. EPA, 1989). The baseline 
risk assessment presents an estimate of current or future potential adverse health effects that may 
result from exposure to hazardous substances at a site in the absence of any efforts to contain, 
control, or remediate the contamination. The baseline risk assessment is important The baseline 
risk assessment documents the magnitude of risk to exposed populations posed by site 
contamination and identifies the primary factors contributing to that risk; this information is used 
to help characterize the site and also informs the development, evaluation, and selection of 
appropriate response alternatives. 

The PCB approach described in this document may be used as part of a baseline risk 
assessment if a site manager wishes to document the additional health risk at a site posed by 
exposure to concentrations of dioxin TEQ in excess of those expected to be found in unweathered 
Aroclors. The PCB approach would allow risk assessors to estimate separate baseline risks for total 

20 Given that only a subset of samples would undergo "verification", it is likely that the comparison of excess 
TEQ to the risk-based level should be based on the maximum excess dioxin TEQ value. However, at sites with larger 
sample sizes for TEQ verification, it may be appropriate to use of the 95 percent upper confidence limit of excess dioxin 
TEQ for this comparison. 
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PCBs and dioxin TEQ while avoiding potential double-counting of risk. Because determination 
of dioxin TEQ from dioxin-like PCB congeners requires specific additional laboratory analysis 
(e.g., GC/MS with carbon column cleanup), in order to accurately quantify concentrations of these 
congeners, site managers intending to apply this method in a baseline risk assessment should 
ensure that the site DQOs and sampling and analysis plan support such an analysis. 

Decisions concerning sampling strategies and the selection of analytical method for dioxin
like PCB congener samples are site-specific and should be consistent with the DQOs established 
for risk assessment at the site. However, in general, use of the PCB approach in baseline risk 
assessment will require more extensive, random sampling rather than the targeted sampling 
suggested for a screening analysis. To meet the purpose of the baseline risk assessment, which is 
to estimate risk in the absence of cleanup or institutional controls, samples selected for TEQ 
verification should represent a random subset of the total PCB samples across the exposure areas 
being evaluated. The extent of sampling for dioxin-like PCB congeners should be dictated by the 
conceptual site model and DQOs, but EPA recommends a minimum of 20 percent of total PCB 
samples be analyzed for dioxin-like congeners. At sites where indirect pathways of PCB exposure 
to humans (e.g., food chain exposures) are important, or at sites characterized by significant 
ecological concerns, more extensive sampling and analysis for dioxin-like congeners may be 
indicated. 

Evaluation of Proposed PCB Cleanup Levels / Confirmation Sampling 

The PCB approach can also be used later in the Superfund site cleanup process when 
evaluating a proposed PCB cleanup level or conducting confirmation sampling during a cleanup 
action. The concept behind this application of the PCB approach is similar to that of the screening 
evaluation: performing verification sampling to ensure that dioxin TEQ levels remaining on-site 
following cleanup do not pose an unacceptable risk to human health or the environment. 

As the RI/FS proceeds, proposed cleanup levels for each contaminant of concern are 
established at the site. An evaluation of dioxin TEQ in site soils can be important for establishing 
the extent to which each of the alternative PCB cleanup levels is protective of human health. As 
noted above, weathering processes can alter the composition of Aroclors over time and may lead 
to enhancement of dioxin-like congeners. As a result, selecting a cleanup level and making other 
cleanup decisions based solely on total PCB concentrations may allow contaminated soils 
containing unacceptable levels of excess dioxin TEQ to remain on-site. The PCB approach can be 
used to ensure that the proposed cleanup levels for PCBs are also sufficiently protective of risk from 
dioxin-like PCBs. 

In this situation, directed TEQ verification sampling would be most appropriate, focusing 
on the samples at the boundaries of areas of PCB-contaminated soils that are targeted for cleanup. 
Soils closer to the center ofthe contaminated area will be re.mediated regardless of their dioxin TEQ 
level; thus, there is little reason for analyzing these samples for dioxin TEQ at this stage of the 
cleanup process. If the PCB approach was used for the baseline risk assessment at the site, the site 
manager could use previously collected dioxin TEQ data; if additional data need to be collected, 

IV-3 
Industrial Economics, Incorporated 

July 31, 2002 



Internal Review Draft- Do Not Cite, Quote, or Distribute 

a site manager would ideally be able to analyze an aliquot of the same sample used for the total 
PCB analysis. Site managers should confer with a risk assessor and an analytical chemist to 
determine appropriate analytical PCB methods that meet site DQOs. 

For each area of contamination, the site manager should conduct verification on a random 
sampk of at least ten percent of the boundary samples. The excess TEQ is calculated for each 
sample and then compared to the dioxin cleanup level established for the site. If the verification 
sampling reveals excess dioxin TEQ greater than the dioxin cleanup level, the site manager should 
consider lowering the total PCB cleanup level to ensure that soils remaining on-site after cleanup 
would not pose an unacceptable risk from exposure to dioxin-like PCBs. This could result in 
expanding the extent of cleanup to address areas of elevated dioxin TEQ. 
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RECOMMENDED PCB EVALUATION APPROACH: 
QUESTIONS AND ANSWERS SECTIONV 

As described in the introduction to this internal review package, the recommended approach for 
evaluating dioxin-like PCB congeners at hazardous waste sites addresses weathering-related 
changes in the composition of PCB contamination in soils, relative to that of commercial Aroclors, 
that may increase the cancer risk associated with dioxin-like PCBs in the environmental mixture. 
The approach requires site managers to evaluate the dioxin TEQ in a subset of environmental PCB 
samples by comparing them to an expected TEQ for the Aroclor(s) present to determine the level 
of excess TEQ. The latter step allows site managers to identify areas where dioxin TEQ levels may 
pose potential health risks. 

The purpose of this section is to address questions that may arise when attempting to 
implement this approach to PCB evaluation. The questions below address applicability of the 
approach, guidelines for TEQ "verification," evaluation of excess TEQ, the PCB congener data 
needed to support this approach, and the potential impact of TEQ verification at PCB sites. 

1. When is verification of dioxin-like TEQ from PCBs necessary? 

Some level of verification is necessary at all sites with PCB contamination in soils, except 
for those sites where a site manager can demonstrate that only Aroclor(s) 1016 and/or 1268 are 
present in site soils (see Section II). These two 
Aroclors have extremely low reference TEQ 
and thus would be unlikely to pose a risk from 
dioxin-like congeners, even if substantial 
enhancement of those congeners occurred. 
Therefore, at these sites verification is not 
needed. While EPA intends to minimize the 
burden of TEQ verification, because of the 

Some degree of congener analysis is 
recommended at all sites, except those 
contaminated only with Aroclor 1016 and/ or 
1268. 

complex nature of the transformations of PCBs in soil, currently it is not possible to conclusively 
identify other site conditions (e.g. soil characteristics) where TEQ enhancement is unlikely and no 
verification would be necessary. 
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However, some conditions where enhancement of dioxin-like PCBs is considered more 
likely include soils with high organic content 
that could support aerobic degradation of 
biodegradable PCBs; soils close to the surface 
where lower-chlorinated PCBs may have 
volatilized; soils in areas of high rainfall in 
which partitioning may have occurred in the 
soil column; soils with a history of use and/or 
disposal of off-specification Aroclor products 
(i.e., congener mixtures that differ 
significantly from standard Aroclors), that 

The use of Aroclor TEQ values from the 
EPA-generated PCB congener data instead of 
site-specific congener data will not account 
for PCB weathering at the site, and thus may 
mis-estimate dioxin-like PCB congener 
levels. 

may contain higher-than-expected levels of dioxin-like PCB congeners; or sites where PCBs were 
used as heat transfer agents. At these sites a higher degree of verification sampling is recommended. 
The site manager is urged to work closely with analytical chemists and risk assessors in determining 
the appropriate level of verification analysis. [Placeholder: Contract support in the process ofbeing 
developed.] 

2. Does the recommended approach apply to both surface and subsurface soils? 

Available data indicate that soils undergoing anaerobic degradation, such as subsurface and 
submerged soils, may actually experience a decrease in dioxin-like PCB congener concentrations 
(Quensen et al., 1998). Surface and near-surface soils, in contrast, may display elevation of the 
relative concentration of dioxin-like PCBs iflower-chlorinated and non-dioxin-like congeners are 
depleted through volatilization and aerobic degradation. In addition, enhancement of dioxin-like 
PCB congeners may occur through other processes such as photodegradation (Lepine et al., 1992). 
Therefore, TEQ verification sampling in surface and near-surface soils is recommended. Because 
subsurface soils display greater potential for anaerobic degradation, enhancement of dioxin-like 
congeners would be less likely. However, given variations in site conditions, limited verification 
may be appropriate for subsurface soils at some sites. 

Note that while the focus of this internal review package is PCB-contaminated soils, the 
PCB workgroup is working on a discussion of the sediments/biota pathway. 

3. How many samples must be analyzed for dioxin-like PCBs? 

The exact number of samples to be analyzed for TEQ verification is a site-specific decision 
to be made by the site manager in consultation with both the analytical chemist and site risk 
assessor. In general, at least ten percent of samples in relevant site areas should be analyzed for 
dioxin-like PCB congeners. 

4. Which type of congener analysis should be performed? 
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Samples should be analyzed at least for all 12 dioxin-like PCB congeners, as identified in 
the WHO 1998 TEF approach (Van den Berg, et aL (1998)), and preferably for at least 110 
congeners, which account for over 95 percent of total PCB mass, and will yield a more accurate 
estimate of total PCBs than Aroclor analysis, especially when multiple Aroclors are present or the 
Aroclor is highly weathered. Congener analysis should be performed by either gas chromatography/ 
mass spectrometry (GC/MS) or gas chromatography/ electron capture detection (GC/ECD) to 
calculate observed TEQ. The use of gas chromatography with high resolution mass spectrometry 
(HRGC/HRMS) for quantitation of dioxin-like PCBs will maximize the likelihood of detecting 
congener 126, the most potent dioxin-like congener, and avoid the interferences that may occur with 
GC/ECD and low resolution GC/MS. In order to reliably quantify congeners 126 and 169, carbon 
column cleanup is strongly recommended with GC/ECD and GC/MS, and is also recommended 
with HRGC/HRMS. (See Figure 2 and the accompanying text in Section II for more information 
on selection of analytical methods.) 

5. What if no dioxin-like congeners are detected in site congener data? 

Dioxin-like congeners are often present at very low concentrations. Also, when 
interferences or co-elution are present, it is possible that congeners that are present above detection 
limits can be listed as "not detected" following analysis. Interference usually occurs when one or 
more congeners elute together on a GC column; the resulting peak masks the concentration of the 
individual congeners. In order to maximize the chances of detecting the co-planar congeners which 
are present ( congeners 77, 81, 126, and I 69), site managers should employ a carbon column cleanup 
procedure during analytical measurements. The use ofHRGC/HRMS methodology with a carbon 
column cleanup procedure for the co-planar congeners will further minimize the possibility of non
detect results. (See Supporting Document 2 for further discussion of cleanup procedures and 
analytical methods.) 

6. How is the expected TEQ established? 

Using data generated from samples of eight different commercial Aroclor mixtures (see 
Supporting Document l in this internal review package), two options for estimating expected TEQ 
levels have been identified: 

Option 1 establishes a reference TEQ value from the EPA-generated PCB congener 
data for each of the three specific PCB exposure scenarios outlined in EP A's PCB 
Cancer Reassessment. Based on the results of the PCB congener data, no value is 
assigned for the lowest exposure scenario, associated with the 0.07 (mg/kg-dy1 
cancer slope factor (CSF), because no verification is needed under this scenario; a 
value of 5 mg/kg is assigned for the 0.4 (mg/kg-dy' exposure scenario (based on the 
TEQ of Aroclor 1242); and a value of 12 mg/kg for the highest exposure scenario, 
associated with the 2.0 (mg/kg-dy' CSF (based on the TEQ of Aroclors 1254 and 
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1260). 21 This approach provides a clear linkage between a site manager's selection 
of a PCB CSF (using the PCB Cancer Reassessment's decision rule, as shown in 
Figure 3a of Section II) and the expected TEQ value. An example calculation of 
expected TEQ using a reference TEQ value is shown in Section III, Exhibit 5. 

Option 2 allows site managers to use TEQs calculated from results of analyses of 
individual Aroclors to develop site-specific estimates of expected TEQ (using a 
concentration-weighted average of the TEQ of the Aroclors present in soil) for each 
sample. This approach makes better use of available data, and reflects the finding 
that increased TEQ is not necessarily correlated with the CSF for total PCBs. 

7. What value should non
detects be assigned when 
calculating TEQ? 

The interpretation of· 
non-detects may significantly affect 
the overall assessment of 
dioxin-like congeners, because of 
the extremely high toxicity of these 
congeners. Site managers have two 
options for assigning values to non
detects: 

Handling Non-Detects 
When key dioxin-like congeners are reported as non-detects, site 
managers should first estimate the concentrations of these 
congeners using one-half the applicable detection limit. In some 
cases, this estimate may yield a high risk due largely to the 
substituted non-detects. In such instances, the ratio method may 
allow site managers to develop a better estimate of the 
concentration of non-detect congeners. However, the ratio method 
should be used only when it can be verified that the analytical 
laboratory used appropriate methods and cleanup procedures, and 
achieved detection limits in line with DQOs. 

Option 1 assigns non-detects a specific value equal to one-half the detection limit 
for congeners detected in at least one sample at the site, and zero for congeners not 
detected in any soil samples at a site. However, zero should only be used when it can 
be verified that the analytical laboratory used appropriate methods and cleanup 
procedures, and achieved detection limits in line with DQOs. 

Option 2 estimates the concentration of non-detect congeners using a ratio of the 
concentration of the congener of interest to the concentration of a stable, frequently 
detected congener (such as congener 118, the highest concentration dioxin-like 
congener in Aroclors) in a site sample where both congeners were detected. This 
option takes into account weathering ofPCBs in the environment. This option may 
be preferable for data sets where use of Option I appears likely to result in 
overestimation ofTEQ. However, the ratio method should be used only when it can 
be verified that the analytical laboratory used appropriate methods and cleanup 

21 See Supporting Document 1 in this internal review package for the Aroclor TEQ values. 
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procedures, and achieved detection limits in line with DQOs. For more information 
on this option, please see the Attachment to Section Ill. 

8. What if no Arodor can be distinguished in the site ;\rodor data? 

If Aroclor patterns are indistinguishable due to weathering or the presence of multiple 
Aroclors, the site manager has several options. First, a full congener analysis (approximately 110 
congeners) may be performed on site samples; an analytical chemist may be able to distinguish 
Aroclor patterns from these congener data. Second, historical site information may be available 
indicating which Aroclors were used at the site. Alternatively, the site manager may opt to select 
a reference TEQ value linked to the relevant risk scenario from the PCB Cancer Reassessment ( see 
Section !I, Figure 3b ), or make the conservative assumption of zero reference TEQ. 

9. How should site managers identify expected TEQ when multiple Aroclors a:re present? 

When analytical results indicate the presence of more than one Aroclor, evaluation of risk 
from total PCBs should be based on the Aroclor with the most conservative (health-protective) 
CSF. For dioxin-like congeners, site managers have the option of applying the value associated with 
the applicable risk scenario from the 1996 PCB Cancer Reassessment (Option l in Question 6 
above), or calculating a weighted average expected TEQ value based on the relative amounts of 
each Aroclors present (Option 2 in Question 6). 

HJ. If the observed sample TEQ exceeds the expected TEQ, how shonld the site manager 
proceed with the evaluation? 

Once a site manager has determined that an exceedance of expected TEQ has occurred, one 
option for identifying whether the exceedance is significant is to compare the excess TEQ ( or total 
site TEQ if dioxins and furans are also present) to the dioxin PRG of 1 ug/kg. Excess dioxin TEQ 
can also be evaluated as part of a screening analysis using health risk-based dioxin screening levels 
or as part of a baseline risk assessment.(Possible uses of the approach are discussed in Section IV.) 

If a small number of samples (i.e., usually less than 20) is available at a site, there will be 
insufficient statistical power to estimate the 95 percent UCL of the mean, and the maximum 
concentration of dioxin TEQ should be used for the analysis (U.S.EPA, 1992). Unless the number 
of samples available is large, and from a homogenous aro of the site, it is recommended that the 
maximum value be used to establish whether a significant exceedance has occurred. 

11. What if the expected TEQ is greater than the observed TEQ ill the sample? 
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It is possible under certain environmental conditions for dioxin-like congeners to be 
diminished in a sample more than other congeners. In such a situation, measured TEQ may be lower 
than expected. Such a result would indicate that enhancement of dioxin-like PCBs is not an issue 
for this sample. and decision-making regarding cleanup options may be based on the total PCB 
concentration. 

12. Should analysis for dioxins and furans be conducted? 

Sampling for chlorinated dioxins and furans should be conducted when there is evidence 
suggesting that these contaminants may be present at a site. In addition, a site manager may consider 
conducting dioxin and furan sampling if dioxin TEQ from PCBs is near levels of concern, in order 
to determine whether the total dioxin TEQ (the TEQ from dioxins, furans, and dioxin-like PCBs) 
may pose an unacceptable risk. 

13. How much would TEQ verification cost? 

While the total cost of verification varies across sites, staff from EP A's Contract Laboratory 
Program (CLP) estimate that an individual analysis of 12 dioxin-like congeners by GC/HRMS 
would cost $800 to $1,000 per sample (based on 2002 prices). Prices vary across laboratories, and 
site managers may be able to obtain volnme discounts for large sites. Additionally, following the 
development of a CLP protocol for high-resolution congener analysis and the issuance of the 
revised PCB guidance, the demand for high-resolution analysis is expected to increase, which will 
likely result in a decline in the price of this type of analysis. See Supporting Docnment 2 and the 
Fact Sheets attached to it for more information on relative analytical costs. [Placeholder: Table of 
actual costs for total PCB, low-resolution congener, and high-resolution congener analysis is being 
assembled for internal use.] 

14. In generating data to support the recommended approach, EPA analyzed only one 
sample for each of the eight commercial Aroclors for congener composition. What 
effect does the potential variability across Aroclor batches ( e.g., the documeuted 
"heavy" Aroclor 1254, which contains a higher concentration of dioxin-like congeners) 
have on the test results and the recommended approach? 

Recent analyses by Burgin et al. (2001) and Kodavanti et al. (2001) and by Frame (Frame 
et al., 1996 and Frame, 1999), have shown significant variability across specific batches of Aroclor 
1254. In the 1996 paper, Frame et al. reported the discovery of two distinct Aroclor 1254 
manufacturing processes and noted the resulting differences in congener patterns and 
concentrations. Subsequently, Frame found that the distinction resulted from an infrequently used 
alternative manufacturing process for Aroclor 1254 featuring a two-stage chlorination procedure, 
which produced a "heavy" 1254, characterized by much higher concentrations of dioxin-like 
congeners than the standard 1254 product (Frame, 1999). This finding has led to much speculation 
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about the batch-to-batch variability of other Aroclor mixtures. However, in Frame et al.'s 1996 
study, the congener distributions of two to three batches of each Aroclor were examined using 
GC/ECD and GC/MS techniques. Except for the two different batches of Aroclor 1254, only 
Aroclor 1248 showed any significant variability. The distributions of congeners in the two batches 
of Aroclor 1248 differed, but no dioxin-like congeners were present in substantially greater 
proportions. The other Aroclor mixtures exhibited good precision across batches (25% to 30% 
relative percent difference (RPD) for the larger concentration congeners). In the 1999 study, Frame 
compared 13 batches of nonnal Aroclor 1254 and 13 batches of "heavy" Aroclor 1254 using 
improved quantitative techniques and dedicated measurements for congeners 126 and 169, and 
showed that differences were within a few percent within each group. While the differences across 
groups were higher, Frame noted that the "heavy" 1254 represented a small percentage (as low as 
one percent) of the total Aroclor 1254 introduced into commerce. 

A comparison of the results of the EPA-generated PCB congener data and Frame's results 
indicates that batch-to-batch variability in the commercial Aroclor mixtures appears smaller than 
origina11y theorized (see Supporting Document 1 ). The processes that occurred during normal 
Aroclor use (e.g., in transformers), and in various environmental matrices, however, may change 
the original composition of Aroclors, and those compositions are likely to show more variability 
from site to site. 

Therefore, because the batch-to-batch variability of individual Aroclors appears limited, a 
reference TEQ level for each Aroclor can be derived in the EPA-generated PCB congener data 
without introducing unacceptable levels of uncertainty into the verification process. This reference 
TEQ can be used as a standard for estimation of expected TEQ at a site. However, ifthere is a 
concern about the exact nature of the Aroclor originally deposited at the site, or about significant 
weathering of the Aroclor(s) found at the site, congener analysis by GC/HRMS is recommended 
because it will measure the actual concentrations of the dioxin-like congeners present. 

15. What is the likely impact of TEQ verification on cleanup decisions at sites with 
PCB-contaminated soils? 

Based on a limited analysis of site data (see Supporting Document 3), excess TEQ from 
PCBs may affect site decision-making when a large amount of enhancement has occurred. Health 
risk from dioxin TEQ could also be a problem if soils are contaminated by dioxins and furans in 
addition to dioxin-like PCBs. In the absence of significant enhancement, dioxin-like PCBs may not 
impact decision-making for site soils. However, the verification process will increase confidence 
that the selected PCB cleanup level is fully protective of human health. 
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SUPPORTING DOCUMENT 1: 
RESULTS OF EPA'S PCB CONGENER ANALYSIS OF SELECTED AROCLORS 

EPA has developed an approach for addressing excess risk from dioxin-like PCB congeners 
that augments the approach to evaluating total PCBs described in the PCB Cancer Dose-Response 
Assessment (EPA, 1996a ). This approach is discussed in detail in Section II of this internal review 
package. In order to implement the approach, EPA required more comprehensive data on the 
concentrations of individual PCB congeners in commercial Aroclor mixtures than had been reported 
in previous studies. Therefore, Superfund contracted with Axys Laboratories of British Columbia, 
Canada, to perform an analysis of the congener composition of eight commercial Aroclors 
(representing the Aroclors expected to be found at Superfund and RCRA sites) using state-of-the-art 
analytical methods (high resolution gas chromatography/mass spectrometry (GC/MS)). 

Initial results were promising but failed to detect PCB congener 169, one of the more toxic 
dioxin-like congeners. Further analysis using a carbon column was subsequently performed in order 
to isolate congener I 69, which is typically present at very low concentrations in Aroclors. EPA is in 
the process of developing a CLP protocol based on the analysis by Axys Laboratories. The following 
discussion and tables summarize the congener data generated for eight Aroclors (1016, 1232, 1242, 
1248, 1254, 1260, 1262, and 1268). Results for Aroclor 1221 are pending. The data shown are final 
and have completed data validation. 

Table 1, Calculation of Dioxin TEQ from Aroclor Analyses. For each of the eightAroclors 
analyzed by Axys Laboratories, Table I reports the concentration of each dioxin-like congener in 
mg/kg ( equivalent to ppm) of congener in the Aroclor. The bottom (balded) line in the table shows 
the total TEQ of each Aroclor, which is calculated from the concentration of dioxin-like congeners 
in the Aroclor, and the 1998 World Health Organization (WHO) Toxicity Equivalency Factors (TEFs) 
(Van den Burg, et al., 1998). The calculations are based on the results provided by Axys Laboratories. 
The values for Aroclor 1248 shown in the table represents an average of the triplicate analyses run by 
Axys to test the precision of its method (relative standard deviations were 3 to 7 percent). 
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Axys Laboratories initially ran samples through both SPB-Octyl and DB-1 chromatography 
columns. Axys subsequently used a DB-I column in conjunction with a carbon column cleanup, in 
order to improve resolution of the dioxin-like congeners. The carbon column can isolate non- and 
mono-or tho-substituted PCB congeners from other congeners, thereby reducing interferences ( e.g., 
congener 126 coeluting with 129), that can lead to upwardly biased results. Table l shows the 
concentration of each congener and which of the three methods was used to obtain each value. Note 
that although Axys' summary data shows nearly all congeners were extimated from DB-1 column 
analysis after carbon column fractionation, analyses performed using SPB-Octyl without carbon 
column confirmation gave comparable results for all congeners except 123, 126, and 169. Most 
environmental samples would use carbon column fractionation for only the co-planar dioxin-like 
congeners. 

Even after the carbon column cleanup, the Axys analysis did not detect congener 169 in 
Aroclors 1232, 1260, and 1268. However, given the very low reported detection limits for congener 
169, even ifit were present at the detection limit in these Aroclors, it would have an extremely small 
impact on the calculated TEQs. 

Table 2, Comparison ofthe EPA-Generated PCB Congener Data to Previously Published 
Data. Frame et al. previously evaluated congener composition in several Aroclors (IO l 6, 1232, 1242, 
1248, 1254, 1260, and 1262) using earlier analytical methodology (Frame et al., 1996). This table lists 
six of the seven Aroclors tested in this data set as well as Frame et al.(no dioxin-like congeners were 
detected in the Frame analysis of Aroclor 10 l 6), and reports the Frame and EPA values for each 
dioxin-like congener and the relative percent difference (RPD) between these values. Blank cells 
indicate congeners not detected in the Frame analysis. The Frame and EPA analyses correspond quite 
closely for the majority of dioxin-like congeners, despite the fact that the Frame et al. analysis used 
a lower-resolution method, and did not perform a carbon column cleanup. Of the 40 
congener-to-congener comparisons between Frame's data and the current analysis, 32 have an RPD 
of 50 percent or less, and 21 have an RPD of less than 20 percent. 

Frame et al. did not provide estimates of TEQ in the 1996 paper on PCB congener 
composition, but these estimates would certainly be lower than those reported here, because congener 
126 (which has the highest TEF of the dioxin-like PCBs) was not detected in that study. Frame did 
detect congener 126 and calculate TEQ in his 1999 study of Aroclor 1254. For earlier production 
"normal" 1254 ( as opposed to late-production "heavy" 1254, which exhibits higher TEQ), the average 
TEQ was 20 ppm, which is consistent with our value of 21 ppm. 
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TABLE 1: DIOXIN-LIKE PCB CONGENER CONCENTRATIONS AND AROCLOR TEQ (mg/kg) 

AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR 
COMPOUND CONGENER TEF 1232 1016 1242 1248' 1254 1260 1262 1268 

3,3',4,4' - TeCB 77 0.0001 2150 3 40.9 3 2590 1 4437 1 174 3 33.8 3 84.6 3 36.1 3 

3,4,4',5 - TeCB 81 0.0001 111 3 1.96 3 156 3 221 3 16.4 3 3.33 3 4.63 3 1.35 3 

2,3,3',4,4' · PeCB 105 0.0001 3030 3 69.5 3 4840 1 17300 1 33800 1 434 3 764 3 107 3 

2,3,4,4' ,5 - PeCB 114 0.0005 248 3 6.03 3 443 3 1317 3 1930 3 17 3 46.0 3 5.86 3 

2,3',4,4',5 - PeCB 118 0.0001 4460 3 110 3 6980 1 24200 1 78900 1 5610 1 1980 1 101 3 

2' ,3,4,4' ,5 - Pe CB 123 0.0001 164 3 4.72 3 277 3 806 3 1150 3 5.02 3 27.8 3 3.24 3 

3,3',4,4',5 - PeCB 126 0.1 21.0 3 0.559 3 33.6 3 98 3 37.3 3 2.13 3 2.28 3 1.76 3 

2,3,3',4,4',5 - HxCB 156 0.0005 90.7 3 3.72 3 255 3 654 3 8440 2 4860 2 946 3 17.6 3 

2,3,3' ,4,4' ,5' - HxCB 157 0.0005 22.0 3 1.03 3 70.9 3 171 3 1870 2 252 3 63.8 3 R 7.92 3 

2,3',4,4',5,5' - HxCB 167 0.00001 32.4 3 1.10 3 80.7 3 207 3 3100 1 1990 1 278 3 4.96 3 

3,3' ,4,4' ,5,5' - HxCB 169 0.01 U 0.174 3 0.132 3 R 0.106 3 0.21 3 0.806 3 U 0.824 3 0.395 3 U 0.317 3 

2,3,3',4,4',5,5' - HpCB 189 0.0001 4.36 3 0.116 3 4.53 3 11 3 246 3 1290 1 451 3 4.40 3 

TOTAL TEQ= 3.3 TEQ= 0.085 TEQ= 5.2 TEQ=15 TEQ= 21 TEQ=3.5 TEQ= 1.1 TEQ= 0.21 

Analysis Types: 
1. 5 - 10 mg/kg Aroclor solutions using the SPB-Octyl GC column 
2. 5 - 10 mg/kg Aroclor solutions using the DB-1 GC column 
3. 500- 1000 mg/kg Aroclor solutions after carbon column fraction using the DB-1 GC column 
U = not detected at given detection limit; R = peak detected, but did not meet quantification criteria. If congeners are qualified with "U" or "R", concentrations ar, -.'.stimated maxima, but Aroc!or TEQs 
are minimum values (i.e., "U'1 and "R" values were not included in TEQ calculations). 
Notes: Although nearly all data shown are from Analysis Type 3 (DB-1 column after carbon column fractionation), analyses performed using SPB-Octyl without carbon column confirmation gave 
comparable results for all congeners except 123, 126, and 169. 
*Resultsof triplicate analysis (see text). 
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-
TABLE2 

COMPARISON OF EPA'S DIOXIN-LIKE PCB CONGENER DATA TO FRAME ET AL., 1996 

AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR 
1232 1242 1248 1254 1260 1262 

weight¾ weight% weight% weight% weight% weight% 

COMPOUND Congener Frame(1l EPA!2) RPD!3) Frame!1l EPA(2l RPDi3l) Framel1l EPN2l RPD!3l Frame(1l EPA(2l RPD(3l Frame(1l EPA(2lR RPDP FramePl EPA12 RPD131 

3,3',4,4' • TeCB 77 0.17 0.21 24% 0.31 0.26 18% 0.47 0.44 5% 0.03 0.017 53% ND(4l 0.003 - ND 0.008 

3,4,4',5 • TeCB 81 ND 0.011 . 0.01 0.02 44% 0.015 0.022 38% ND 0.002 " ND 0.0003 " ND 0.0004 

2,3,3',4,4' • PeCB 105 0.22 0.3 33% 0.47 0.48 3% 1.53 1.73 13% 2.99 3.38 12% 0.22 0.043 134 0.18 0.08 
% 

2,3,4,4' ,5 • Pe CB 114 0.015 0.025 50% 0.04 0.04 10% 0.12 0.132 9% 0.18 0.19 7% ND 0.002 " ND 0.005 

2,3',4,4',5 u PeCB 118 0.29 0.45 45% 0.66 0.70 6% 2.32 2.420 4% 7.35 7.89 7% 0.48 0.561 16% 0.16 0.198 

2',3,4,4',5 - PeCB 123 ND 0.016 . 0.03 0.03 8% 0.08 0.081 7% 0.15 0.12 26% ND 0.0005 - ND 0.003 

3,3',4,4',5 • PeCB 126 ND 0.002 " ND 0.003 " ND 0.010 - ND 0.0037 " ND 0.0002 " ND 0.0002 

2,3,3',4,4',5 ~ HxCB 156 ND 0.009 . 0.01 0.03 87% 0.050 0.065 27% 0.82 0.84 3% 0.52 0.486 7% 0.16 0.09 

2,3,3',4,4',5' ~ HxCB 157 ND 0.002 - ND 0.007 - 0.01 0.017 52% 0.19 0.19 2% 0.02 0.025 23% ND 0.006 

2,3',4,4',5,5' • HxCB 167 ND 0.003 . ND 0.008 " 0.01 0.021 70% 0.27 0.31 14% 0.19 0.199 5% 0.04 0.028 

3,3',4,4',5,5' • HxCB 169 ND ND - ND 0.00001 " ND 0.00002 . ND 0.00008 - ND ND " ND 0.00004 

2,3,3',4,4',5,5'~ HpCB 189 ND 0.0004 " ND 0.0005 " ND 0.001 - 0.01 0.02 84% 0.10 0.129 25% 0.04 0.04 

Notes: 
(1) Concentrations from the Frame et. al analysis representthe average of concentrations in all samples for each Aroc!or from Tables 4a-4c, except for Aroclor 1254, for 
which two distinct production processes were used. Data from the batch representing a more typical 1254 production process were used for this comparison (Frame et 
al., 1996). 
(2) Concentrations for the current analysis are from Table 1. 
(3) Relative percent difference= 100 • (I Frame· current analysisl)/(Frame + current analysis)/2. 
(4) "ND" indicates congeners that were non-detect; RPO between the Frame data and the data from this analysis could not be calculated for these congeners. 
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SUPPORTING DOCUMENT 2: 
ANALYTICAL METHODS FOR DETERMINATION OF PCBs 

l. 

1.1 

INTRODUCTION 

Purpose and Scope 

This document provides information intended to help site managers and project teams select 
appropriate and cost-effective methods for measurement of polychlorinated biphenyls at Superfund 
and RCRA sites and to use the results generated by the analysis to estimate cancer risks in 
accordance with EPA's 1996 PCB Cancer Reassessment (U.S. EPA, 1996a) and with EPA's 
proposed dioxin toxicity equivalent (TEQ) verification strategy (U.S. EPA, 1998). The selection of 
an appropriate analytical method or methods is complicated because the site or risk-assessment 
manager must choose one or more PCB data types (total, Aroclor, homo log, or congener) to evaluate 
and then choose among different field or laboratory tests available for the selected type(s). This 
document will help site managers identify the available options that meet their data needs for risk 
assessment of total PCBs and PCB-related dioxin TEQ. 

This document provides a snapshot of the most up-to-date information regarding analytical 
methods for determination of PCBs. However, it is not a definitive inventory of all available 
methods. Site managers may also need to consult EPA regional chemists and other experts in 
analytical chemistry to help determine the most appropriate methods for generating data for risk 
assessment and other purposes (e.g., remedial design, evaluating extent of contamination, etc.). 

1.2 Organization of this Document 

This document discusses the nature and nomenclature of PCBs, provides a general overview 
of different types of PCB analysis, presents a summary table showing methods for PCB 
measurement, and includes individual fact sheets for each PCB measurement technique. 

SD2-1 
Industrial Economics, Incorporated 
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5. FACT SHEETS 

This section is made up of a collection of fact sheets for the analytical PCB measurement 
techniques discussed in Section 3. An "Overview" fact sheet lists all of the analytical techniques 
described in this document; the remaining fact sheets give details of the individual analytical 
teclm". ues and provide more detailed information about the use and advantages/disadvantages of 
these techniques. The fact sheets are presented as independent pages so that they can be copied or 
removed for use. 
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FACT SHEET 

OVERVIEW OF PCB MEASUREMENT TECHNOLOGIES* 

Laboratory methods 
Aroclor by GC/ECD - This method is the most commonly used method today for 
measurement of PCBs as Aroclor. 
Congeners by GC/ECD and GC/MS - These methods will produce accurate results if 
the necessary cleanup procedures are applied to eliminate interferences. Both 
should be sensitive enough for measurement of congeners in soil and sediment but 
GC with high resolution mass spectrometry (HRGC/HRMS) may be required for 
measurement of congeners in tissue. Both can be used for determination of dioxin
like cancer risk but the carbon column cleanup must be applied for reliable 
measurement of the dioxin-like congeners. 
Congeners by HRGC/HRMS-This method is the most sensitive and selective and will 
produce the most accurati; results, but is the most expensive. It can be applied 
selectively for site characterization, for correlation with other methods (e.g., Aroclor 
by GC/ECD; immuno-assay), and for determination of dioxin-like cancer risk using 
toxicity equivalency factors (TEFs). 

Field/screening methods 
Organo-halide -An organo-halide test kit will produce accurate results if calibrated 
with the Aroclor found at the site and if the Aroclor is the only organo-halogen 
present. 

• lmmuno-assay - The immuno-assay method will produce accurate results if 
calibrated with the Aroclor or combination of Aroclors found at the site. It is more 
specific for PCBs than the organo-halide test. 
Conversion to decachlorobiphenyl (DCB) and GC/ECD - This measurement 
technology has not been applied extensively but can be made more sensitive to 
PCBs than the other field methods because all congeners are converted to DCB. 
Reporter gene cell line bioassay - This technology is specific to determination of the 
dioxin-like toxicity for a sample. The chlorinated dibenzo-p-dioxins and furans 
(CDDs/CDFs), and polynuclear aromatic hydrocarbons (PAHs) will produce a 
response that can interfere in the measurement of PCBs. In addition, results 
produced by this bioassay cannot always be correlated with results produced by 
congener methods using TEFs. 

*Table 3 in Supporting Document 2 of EPA's Internal Review Package. Additional 
information on some ofthese technologies can also be found in the following Fact Sheets: 
• PCB CONGENER ANALYSIS BY HRGC/HRMS 

PCB CONGENER ANALYSIS BY GC/ECD and GC/MS 
AROCLOR ANALYSIS BY GC/ECD 
PCB FIELD/ SCREENING ANALYSES 
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FACT SHEET 
PCB CONGENER ANALYSIS BY HRGC/HRMS* 

ANALYSIS TECHNOLOGY: 
High resolution gas chromatography combined with high resolution mass 
spectrometry (HRGC/HRMS) 

METHODS: 
EPA Clean Water Act Methods 1668 and 1668A 
EPA Method 1668 measures the 1994 list of World Health Organization dioxin-like 
(toxic) congeners 
EPA Method 1668A measures the 1998 list of dioxin-like congeners plus all other 
congeners that can be resolved on an SPB-Octyl GC column (approximately 150) 
A second GC column (DB-1) may be used for further separations 
Extensive cleanup procedures, including carbon column cleanup specific to the 
dioxin-like congeners, are included in the methods 

METHOD DESCRIPTION: 
Samples are extracted with an organic solvent, cleaned up using gel-permeation 
chromatography (GPC) and column chromatography, aml analyzed by HRGCIHRMS. 
A congener is identified by retention time relative to an internal standard and by a 
peak-area ratio at two exact masses. 
The dioxin-like congeners (Methods 1668 and 1668A) and the first and last congener 
at each level of chlorination (Method 1668A only) are quantified by isotope dilution; 
tile remaining congeners (Method 1668A only) are quantified by internal standard. 
Specificity for the dioxin-like congeners is achieved using a GC column that resolves 
these congeners from all other congeners. 
Results can be reported for individual congeners, homolog (level of chlorination) 
totals, Aroclor (PCB), or total as the sum of the concentrations of all congeners. 
Results can be used to estimate dioxin-like risk using toxicity equillalency factors 
(TEFs). 

ESTIMATED DETECTION LIMITS 
The following are conservative estimates for PCB congener126. With no 

interferences present and sample cleanup, detection limits can be 10 times lower. 
Water: 20 pg/L (parts per quadrillion) 
Soil/sediment/tissue: 2 nglkg (parts per trillion) 

LIMITATIONS: 
Analytical standards are available from a limited number of sources 
The number of laboratories in the U.S. that can perform Methods Hl68 and 1668A is 
approximately 20 (year 2001) 
Standards for isotope dilution are expensive 
Multiple columns are necessary to separate all 209 congeners 
Some halogenated organics interfere, requiring extensive extract cleanup 
Requires dedicated laboratory instrumentation and personnel 
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Strict adherence to quality control (QC) and QC acceptance criteria is a must 
ADVANTAGES: 

COST: 

The dioxin-like congeners and other congeners can be quantified in the same run 
Low detection limits can be reached for many matrices 

$400 to $700 per analysis (year 2001) for the dioxin-like congeners, depending on the 
number of samples 
$600 to $1000 per analysis (year 2001) for all congeners that can be resolved by an 
SPB-Octyl GC column (including the dioxin-like congeners), depending on the 
number of samples 

REGULATORY STATUS: 
EPA Methods 1668 and 1668A were proposed for monitoring PCBs in sewage sludge 
under EPA's Clean Water Act programs on December 3, 1999 (64 FR 72045). 

DATA USE: 
The HRGC/HRMS technique is specific and gives qualitative and quantitative results 
for congeners and Aroclor. 
The test can be used for determining the extent of site contamination (e.g., PCB 
plume tracing). 
Results can be used to estimate dioxin-like risk using toxicity equivalency factors 
(TEFs), as detailed in Supporting Document 2 on Analytical PCB Methods in EPA's 
Internal Review Package. 

*Table 3 in Supporting Document 2 of EPA's Internal Review Package gives further details 
for this technology. Information on alternate technologies can be found in the following 
Fact Sheets: 

OVERVIEW OF PCB MEASUREMENT TECHNOLOGIES 
PCB CONGENER ANALYSIS BY GC/ECD AND GC/MS 
AROCLOR ANALYSIS BY GC/ECD 
PCB FIELD/ SCREENING ANALYSES 
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FACT SHEET 
PCB CONGENER ANALYSIS BY GC/ECD and GC/MS* 

ANALYSIS TECHNOLOGY: 
Gas chromatography combined with a halogen-specific detector (GC/ECD} or low
resolution mass spectrometer (GC/MS). 

METHODS: 
Resource Conservation and Recovery Act (RCRA) SW-846 Methods 8082 (GC/ECD) 
or 8270 (GC/MS) 
Safe Drinking Water Act (SDWA) Methods 525 and 525.1 (GC/ECD), and 525.2 
(GCIMS) 
Clean Water Act (CWA) methods with a capillary column: Method 608 (GC/ECD) or 
625 (GC/MS) 
Comprehensive Environmental Response, Compensation and Liability Act {CERCLA; 
Superfum:I) Contract Laboratory Program (CLP) Statement of Work (SOW) OlM03.2 
GC/ECD and GC/MS 

DESCRIPTION OF METHODS: 
Samples are extracted with an organic solvent, concentrated, dried, cleaned up (if 
necessary) using gel-permeation chromatography (GPC) and column 
chromatography, and analyzed by GC/ECD or GC/MS. 
A congener is identified by matching its retention time with the retention time of a 
congener standard. For GC/MS the mass spectrum or a minimum of 3 m/z's in tile 
selected ion monitoring (SIM) mode are used for unambiguous identification. 
A congener is quantified by comparing the area under the chromatographic peak 
with the peak area from a congener standard. For GC/MS, the area under the 
chromatographic peak at a specific mlz is used. 

DETECTION LIMITS: 
• Water: 10 ng/L (GC/ECD); 1 1,1g/L (GC/MS); 50 ng/l (GC/MS SIM mode) 

Soil: 1 µg/kg (GC/ECD); 100 µg/kg (GC/MS); 5 µglkg (GC/MS SIM mode) 

LIMITATIONS: 
Detection limits are higher than HRMS by factor of 100 -1000 (these higher detection 
limits are usually sufficient for soil and sediment but insufficient for tissue). 
Some samples may require extensive extract clean-up; failure to clean up such 
samples may bias results. Carbon column cleanup (from, e.g., EPA Method 1668) 
must be applied for reliable determination of the dioxin-like congeners. 
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ADVANTAGES: 
Standards are readily available from a number of sources. 
Analysis is more widely available than HRGC/HRMS. 
Samples are usually analyzed in a laboratory, but analyses can be performed in the 
field. 

COST (year 2001): 
$200 - $400 per analysis (GC/ECD); $400 - $600 per analysis (GC/MS); $600 - $1000 
per analysis (GC/MS SIM with separate analysis after carbon column cleanup for 
isolation of the dioxin-like congeners). Costs are also dependent on the matrix, the 
clean-up required, and the number of samples. 

REGULATORY STATUS: 
RCRA SW-846 Methods 8082 and 8270 are guidance. 
SOWA Method 508, 508.1, and 525.2 are approved for use in drinking water at 40 CFR 
part 141. 
CWA Methods 608 and 625 are approved for use in wastewater at 40 CFR part 136. 
CLP Method OLM03.2 is contained in laboratory SOWs. 

DATA USE: 
The GC/ECD and GC/MS techniques produce qualitative and quantitative results for 
congeners and for Aroclor; GC/MS (full scan) is unambiguous in identifying that a 
PCB congener is present. 
The test can be used for determining the extent of site contamination (e.g., PCB 
plume tracing). 
Results can be used to estimate risk for total Aroclor, or can be used to establish 
cancer (dioxin-like) risk using the toxicity equivalency factors for the congeners, as 
detailed in Supporting Document 2 on Analytical PCB Methods in EPA's Internal 
Review Package. 

*Table 3 in Supporting Document 2 of EPA's Internal Review Package gives further details 
for this technology. Information on alternate technologies can be found in the following 
Fact Sheets: 

OVERVIEW OF PCB MEASUREMENT TECHNOLOGIES 
PCB CONGENER ANALYSIS BY HRGC/HRMS 
AROCLOR ANALYSIS BY GC/ECD 
PCB FIELD/ SCREENING ANALYSES 
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FACT SHEET 
AROCLOR ANALYSIS BY GC/ECD* 

ANALYSIS TECHNOLOGY: 
Gas chromatography combined with a halogen-specific detector; specifically, an 
electron capture detector (GC/ECD) or electrolytic conductivity detector (GCIELCD). 

METHODS: 
Resource Conservation and Recovery Act (RCRA) SW-846 Method 8082 (Methods 
8080, 8081, 8081A, 8081 B are no longer applicable) 
Safe Drinking Water Act (SDWA) Methods 508,508.1 
Clean Water Act (CWA) Method 608 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA; 
Superfum:I) Contract Laboratory Program (CLP) Statement of Work (SOW) OLM03.2 

METHOD DESCRIPTION: 
Samples are extracted with an organic solvent, dried, concentrated, cleaned up (if 
necessary) using gel-permeation chromatography (GPC) and column 
chromatography, and analyzed by GC/ECD. 
An Aroclor is identified by matching the retention times of 5 to 10 chromatographic 
peaks or the pattern of all chromatographic peaks with the retention times or pattern 
of peaks from an Aroclor standard. 
An Aroclor is quantified by comparing the area under 5 to 10 chromatographic peaks 
or pattern with the peaks or pattern from an Aroclor standard. 
Method 8082 allows for determination of individual congeners. 

DETECTION LIMITS: 
Water: 0.1 µgll 
Soil: 10 µglkg 

LIMIT ATIOI\IS: 
A weathered PCB pattern may not match an Aroclor standard. Identification of the 
Aroclor must be judged by the analyst. 
When mixtures of Aroclors are present, the specific Aroclors and the peaks 
representative of these Aroclor must be judged by the analyst. 
Quantitation may be biased if the peaks are misshaped or in a ratio dissimilar to an 
Aroclor standard. 
Some samples may require extensive extract clean-up; failure to clean up such 
samples may bias results. 
The data user must understand the data limitations when identification and/or 
quantitation is ambiguous. 
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ADVANTAGES: 
Standards are readily available from a number of sources. 
Analysis is widely available. 

COST: 

Samples are usually analyzed in a laboratory, but analyses can be performed in the 
field. 
When the sample chromatogram indicates an unchanged individual Aroclor pattern 
identical to the standard, the analyses may be considered Total PCB. 

$100 - $300 per analysis (year 2001) depending on the matrix, the clean-up required, 
and the number of samples. 

REGULATORY STATUS OF METHODS: 
RCRA SW-846 Method 8082 is guidance. 
SDWA Methods 508 and 508.1 are approved for use in drinking water at 40 CFR part 
141. 
CWA Method 608 is approved for use in wastewater at 40 CFR part 136. 
CLP Method OLM03.2 is contained in laboratory Statements of Work (SOWs) 

DATA USE: 
The GC/ECD technique is specific and gives qualitative and quantitative results for 
Aroclor. 
The test can be used for determining the extent of site contamination (e.g., PCB 
plume tracing). 
Results can be used to estimate risk for total Aroclor, or can be used to establish 
cancer (dioxin-like) risk using the summary toxicity equivalency factor for the 
Aroclor (TEQPcsl, as detailed Supporting Document 2 on Analytical PCB Methods in 
EPA's Internal Review Package. 

*Table 3 in Supporting Document 2 of EPA's Internal Review Package gives further details 
for this technology. Information on alternate technologies can be found in the following 
Fact Sheets: 

OVERVIEW OF PCB MEASUREMENT TECHNOLOGIES 
• PCB CONGENER ANALYSIS BY HRGC/HRMS 

PCB CONGENER ANALYSIS BY GC/ECD and GC/MS 
PCB FIELD/ SCREENING ANALYSES 
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PCB FIELD/ SCREENING ANALYSES* 

APPLICATION OF FIELD I SCREENING MEASUREMENT TECHNOLOGIES: 
Organo-halide test kits (e.g., Chlor-N-Soil), immuno-assays, and total organic 
halogen (TOX)lextractable organic: halogen (EOX) tests are most useful and are 
quantitative when high levels of PCBs only are present. If other organo-halides (e.g., 
pesticides, chlorinated solvents) are present, the DCB test or an Aroclor or 
congener-specific: method employing gas chromatography with halogen specific 
detector (GC/ECD) or mass spectrometer (GC/MS) should be used. 
The decac:hlorobiphenyl (DCB) test was developed for water but can be applied to 
soil by use of a suitable soil extraction technique. In this test, all of the chlorinated 
biphenyl congeners are converted to DCB. Thus, the technique is sensitive and 
specific for PCE!s. However, because of the conversion, the technique must be 
calibrated with the PCB found in order to be accurate. 
The reporter gene cell line bioassay is useful for a direct measurement of cancer 
(dioxin-like) toxicity but, for many samples, must be correlated with toxicity 
equivalency (TEQ) established from congener-specific measurements by GC/ECD or 
GC/MS. 

ADVANTAGES OF THE FIELD I SCREENING TESTS: 
The primary advantages ofthe field screening tests, as compared to GC/ECD, GC/MS, 

and HRGCIHRMS tests, are cost and that many can be applied in the field; the 
disadvantages for most are that they are not as sensitive and specific as the GCIECD, 
GC/MS, and HRGC/HRMS tests. 

DATA USE: 
The field I screening techniques can be specific and give qualitative and quantitative 
results for Aroc:lor if an Arnclor only is present. 
The tests can be used for determining the extent of site contamination (e.g., PCB 
plume tracing). 
When suitably calibrated, the techniques can produce results that can be used to 
estimate risk for total Aroclor, or can be used to establish cancer risk using the 
summary toxicity equivalency factor for the Aroclor (TEOecs), as detailed in 
Supporting Document 2 011 Analytical PCB Methods in EPA's Internal Review 
Package. 

*Table 3 in Supporting Document 2 of EPA's Internal Review Package gives further details 
for these technologies. Information on laboratory technologies can be found in the 
following Fact Sheets: 

OVERVIEW OF PCB MEASUREMENT TECHNOLOGIES 
PCB CONGENER ANALYSIS BY HRGC/HRMS 
PCB CONGENER ANALYSIS BY GCIECD and GCIMS 
AROCLOR ANALYSIS BY GC/ECD 
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SUPPORTING DOCUMENT 3: 
APPLICATION OF THE PCB APPROACH TO SAMPLE SUPERFUND SITES 

EPA has developed a recommended approach to evaluating concentrations of total and 
dioxin-like PCB contamination in soils, which is explained in detail in Section II of this internal 
review package. As part of the development of this approach, polychlorinated biphenyl (PCB)
contaminated soil data from two Superfund sites in separate EPA Regions were reviewed, to 
examine the results of applying the recommended approach to actual site data. This document 
summarizes the results of the application of the recommended approach at these sites. It also 
highlights the methods used to substitute values for non-detect results, and a method to evaluate risk 
from total dioxin TEQ (i.e., TEQ from dioxins, furans, and dioxin-like PCBs). An example showing 
the process used in this method is provided in Section III. 

Site Descriptions and Data 

Site A 

This site consists of approximately IO miles of river sediment and surrounding bank and 
floodplain soils, which were contaminated by PCBs released from a large transformer manufacturing 
facility. The facility primarily handled Aroclor 1260, but some Aroclor 1254 is also present. 
Residences, recreational areas, and agricultural fields are located in the floodplain. 

Samples of surface floodplain soils (i.e., soils within 12 inches of ground surface) were 
collected at 100-yard intervals along the river. All of these samples were analyzed for Aroclors, and 
every tenth sample was analyzed for 52 PCB congeners by low-resolution gas chromatography/mass 
spectrometry (GC/MS). These 52 congeners make up approximately 70% of total PCB mass, and 
include the 18 most persistent PCB congeners, the 12 dioxin-like PCB congeners, and other PCB 
congeners of interest. A total of 77 samples were provided from this site, all of which were analyzed 
for both Aroclors and specific PCB congeners. 
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Site B 

This site consists of numerous residential lots surrounding a large chemical production 
facility. The facility, which is still operating, produced PCBs for approximately 50 years. PCB 
manufacturing wastes were stored in on-site landfills, and migrated from the property to nearby 
residential areas via flooding, transport in creeks, and runoff in . !: ''lage ditches. In addition, PCB
contaminated soils may have been used as fill at some residential properties. 

Samples at this site were collected from surface soil (i.e., soils within 12 inches of ground 
surface) of the residential properties, as well as from creek sediment. EPA conducted Aroclor 
analysis for all soil samples, and analyzed a subset of soil samples for 29 PCB congeners by gas 
chromatography/electron capture detection (GC/ECD). The Agency for Toxic_ Substances and 
Disease Registry (ATSDR) requested analysis of these particular congeners because they were 
detected in blood samples from local residents. The congener analysis included seven of the dioxin
like PCB congeners, including the most toxic congeners, PCB 126 and 169. A total of27 samples 
were available for this site, all of which were analyzed for both Aroclors and congeners. 

Summary of Arnclor and PCB Congener Data 

Summaries of the Aroclor and PCB congener data for the two sample sites are presented in 
Tables 1 and 2. These statistics provide an overview of the levels of total PCBs and dioxin-like PCBs 
at the two sites. On average, total PCBs were more than twice as high for Site B (mean= 56 mg/kg) 
compared to Site A (20 mg/kg). Sample dioxin TEQ was three orders of magnitude greater at Site 
B (mean= 11 µg/kg) than Site A (mean= 0.01 µg/kg). This is partly due to the fact that PCB-126, 
the most potent dioxin-like congener, was not detected in any sample collected at Site A. 

Excess dioxin TEQ for each sample at these sites represents the difference between the 
expected TEQ and the observed TEQ in the sample. The expected TEQ values for these sites were 
calculated as a weighted average of the TEQs of the specific (unweathered) Aroclors present in each 
sample.2 Once obtained, excess TEQ values were compared to the OSWER dioxin soil preliminary 
remediation goal (PRG), currently I µg/kg. 

2 As described in Section II of this internal review package, EPA has identified two potential approaches for 
establishing expected TEQ of a sample. The first involves calculating a sample-specific, weighted average TEQ based 
on the concentrations of Aroclors present in the sample and the EPA-[ ·.:nerated congener data for commercial Aroclors. 
The alternative approach involves selecting a single reference TEQ estimate for the site, derived from the congener data, 
from among three TEQ values, which correspond to the three PCB Cancer Reassessment risk scenarios (see Section II). 
For the sample sites, the two approaches for calculating expected TEQ values were compared, and yielded very similar 
results at both sites: the values for site A were O. l ppb for the Aroclor-specific approach and 0.2 ppb for the 
Reassessment approach. For Site B, the values were 0.5 and 0.7 ppb, respectively. At both sites the choice of expected 
TEQ values had little impact on excess TEQ levels. 
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At Site A, only one sample showed excess dioxin TEQ, and the level of excess TEQ did not 
exceed the current dioxin PRG of 1 µg/kg. In contrast, at Site B, the amounts of excess TEQ ranged 
from 0.4 µg/kg to 100 µg/kg, and the excess TEQ in 18 of these samples exceeded the current dioxin 
PRG. The high levels at this site may be attributable to the release of "off-specification" Aroclors, 
which are Aroclors which do not meet production specifications and may be emiched in dioxin-like 
congeners. Because of the high levels of excess TEQ at this site, the impact of potential cleanup 
scenarios for total PCBs at the site on levels of dioxin-like congeners was evaluated. Table 2 shows 
two scenarios: 1) a cleanup level of 0.2 mg/kg, which represents a risk-based PRG for direct contact 
residential exposures corresponding to a I x 10-6 individual lifetime cancer risk3

; and 2) a cleanup 
level of I mg/kg, which is the current PRG for residential use. If this site were remediated to a level 
of0.2 mg/kg of total PCBs as a not-to-exceed level, the residual TEQ from dioxin-like PCBs would 
not exceed I µg/kg dioxin in any sample. However, if PCBs at this site were cleaned up to a level 
of I mg/kg (not-to-exceed), eight samples would still have residual levels of dioxin-like PCBs 
associated with excess TEQ levels greater than I µg/kg. This finding suggests that site managers 
using cleanup levels for total PCBs that are less stringent than the level for direct contact residential 
exposures should evaluate the possibility of additional cancer risk associated with dioxin-like PCB 
congeners. 

TABLE 1: SUMMARY STATISTICS FOR SITE A SOIL SAMPLES' 

Minimum Maximum Mean2 Median 

Total PCBs (mg/kg)' 0 121 20.3 12.8 

Sample Dioxin TEO (µg/kg)4 1.1x10-• 5.7x 10·2 1.4x10·2 9.3 X 1Q·3 

Excess Dioxin TEO (µg/kg) 0 9.9 X 10·5 1.3x10·' 0 

Number of Samples Exceeding PRGs for PCBs and Dioxin 

PCBs: 72 Samples Exceed 0.2 mg/kg PRG for Total PCBs 

Dioxin: 0 Samples Exceed 1 µg/kg PRG for Dioxin 

Notes: 
1 Number of samples= 77 
2 The mean excess TEQ level includes only one sample with excess TEO. 
3 Total PCBs included Arocfors 1254 and 1260. 
4 Non-detect results for individual congeners were set equal to one-half the detection limit if the 
congener was detected in at least one sample at the site; otherwise, they were set at 0. See Tables 3 
and 4 for evaluation of alternative non-detect estimation methods. 

3 For total PCBs, risk-based levels for cancer and non-cancer effects were developed using exposure models 
and equations from EPA's Supplemental Guidance for Developing Soil Screening levels for Superfund Sites (U.S. EPA, 
200 I), and using cancer potency data from the PCB Cancer Dose-Response Assessment (U.S. EPA, 1996). 
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TABLE 2: SUMMARY STATISTICS FOR SITE B SOIL SAMPLES1 

Minimum Maximum Mean Median 

Total PCBs (mg/kg)2 0.1 500 56 2.7 

Sample Dioxin TEO (µg/kg)3 0.4 110 11 1.3 

Excess Dioxin TEQ (µg/kg) 0.4 100 10 1.2 

Number of Samples Exceeding PRGs for PCBs and Dioxin 

PCBs: 24 Samples Exceed 0.2 mg/kg PRG for Total PCBs 

Dioxin: 18 Samples Exceed 1 µg/kg PRG for Dioxin 

Number of Samples Exceeding Dioxin PRG After PCB Cleanup 

Cleanup to 0.2 mg/kg PCBs: 0 Samples Exceed Dioxin PRG 

Cleanup to 1.0 mg/kg PCBs: 8 Samples Exceed Dioxin PRG 

Notes: 
1 Number of samples= 27. 
2 Tota! PCBs included Aroclors 1254 and 1260, 
3 Non-detect results for individual congeners were set equal to one-half the detection limit if the 
congener was detected in at least one sample at the site; otherwise, they were set at 0. See Tables 3 
and 4 for evaluation of alternative non-detect estimation methods. 

Values of Non-detect Congeners 

As part of this analysis, the impact of applying different methods for estimating 
concentrations for non-detect results in the site data was evaluated. Specifically, two options were 
considered. Option l involves substituting non-detects with one-half the sample detection limit if 
the associated congener was detected in at least one sample at the site, and with zero if the congener 
was never detected at the site. Option 2 (the "ratio method") estimates the concentration of a 
congener not detected in a sample using the expected ratio of its concentration to that of a stable, 
frequently detected congener, such as congener I I 8. Congener 118 is the highest concentration 
dioxin-like congener in each of the eight commercial Aroclors analyzed in the EPA-generated PCB 
congener data (see Supporting Document 1). Option 2 is less likely to overestimate PCB congener 
concentrations (and hence dioxin TEQ) than the one-half the detection limit approach, especially in 
situations when detection limits for the congener analysis are elevated. 

For Option 2, the ratio of congener 118 (or another congener) to the congener of interest is 
determined from the site data. The ratio should be calculated using the sample with the highest 
concentration of dioxin-like congeners, or, if the variability in concentrations is very large, from 
average of all the samples in which both 118 and the congener of interest were detected. If no sample 
is suitable for deriving the ratio, a ratio derived from the EPA-generated PCB congener data may 
also be used. If the congener of interest was never detected, it should be substituted with zero. The 
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results of comparing the two non-detect estimation methods are shown in Tables 3 and 4 below. 
Each table shows swnmary statistics for both sample and excess TEQ concentrations using the two 
methods for estimating non-detect concentrations, as well as the number of samples that exceeded 
the PCB or dioxin soil PRGs for each method. 

TABLE 3: NON-DETECT METHODS FOR SITE A SOIL SAMPLES' 

Minimum Maximum Mean Median 

Sample Dioxin TEQ (µg/kg) 1.1X10·4 5.7 X 10·2 1.4 X 10·2 9.3 X 10·3 

ND= ½ DL or zero 

Sample Dioxin TEQ (µg/kg) 6.8 X 10·5 5.7 X 1Q·2 1.5 X 10·2 1.2 X 10·' 
Ratio Method 

Excess Dioxin TEQ (µg/kg) 2 0 9.9 X 1Q·5 1.3 X 10·5 0 
ND= ½ DL or zero 

Excess Dioxin TEQ (µg/kg) 2 0 7.1x10·3 9.6 X 10·5 0 
ND=Ratio Method 

Number of Samples Exceeding Dioxin PRG 0 
ND:;;; ½ DL or zero 

Number of Samples Exceeding Dioxin PRG 0 
ND = Ratio Method 

Notes: 
1 Number of samples= 77. 
2 Mean excess value is based on one sample with excess TEQ. 

TABLE 4: NON-DETECT METHODS FOR SITE B SOIL SAMPLES' 

Minimum Maximum Mean Median 

Sample Dioxin TEQ (µg/kg) 0.4 110 11 1.3 
ND= ½ DL or zero 

Sample Dioxin TEQ (µg/kg) 0.004 110 11 1.9 
ND=Ratio Method 

Excess Dioxin TEQ (µg/kg) 0.4 100 10 1.2 
ND= ½ DL or zero 

Excess Dioxin TEQ (µg/kg) 0.003 101 10 1.9 
ND=Ratio Method 

Number of Samples Exceeding Dioxin PRG 18 
ND= ½ DL or zero 

Number of Samples Exceeding Dioxin PRG 15 
ND = Ratio Method 

Notes: 
1 Number of samples= 27. 

At Site A, four of the dioxin-like PCB congeners (PCB-81, 126, 157, and 169) were not 
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detected in any of the 77 samples, and therefore the concentrations of these congeners were set at 
zero under both options. Applying the ratio method (Option 2) to data from this site yielded slightly 
higher estimates of TEQ than Option l. This result may be attributable to the low detection limits 
obtained at this site, which would lead to lower estimates of TEQ under Option 1. However, no 
sample at this site had excess TEQ exceeding the current dioxin PRG, under either non-detect 
method. 

For Site B, there was little difference between central estimates of both sample and excess 
dioxin TEQ obtained using the two non-detect methods. However, three more samples exceeded 
the current dioxin soil PRG of l µg/kg using Option 1 versus using the ratio method. This impact 
on TEQ arises because these substitution methods are being used to estimate concentrations of 
congener 126, a significant contributor to dioxin TEQ, and the detection limits (20 µg/kg) for that 
congener are high enough to produce a more conservative estimate of 126 concentration under 
Option I than under Option 2. 

From the results for these two sites together it appears that different non-detect methods will 
yield varying results based on which congeners were detected at the site and the detection limits 
reported for individual samples. Therefore, the decision regarding which method is more appropriate 
for assessing non-detects should be made on a site-specific basis. 

Total Dioxin TEO 

The final aspect of evaluating dioxin-like PCB congeners involves considering the total 
dioxin TEQ at a site, which is the combined TEQ from dioxin-like PCB congeners and the TEQ 
associated with chlorinated dioxins and furans at the site. Table 5 provides information on the 
percentage ofTEQ associated with dioxin-like PCBs, for 23 samples from the Site A data set. Due 
to data limitations, non-detects were uniformly substituted with either one-half the detection limit 
or zero. 

As shown in Table 5, levels of total TEQ at this site did not exceed the dioxin soil PRG in 
any sample. However, it is important to note that the percentage ofTEQ attributable to dioxin-like 
PCBs was significant, particularly when non-detects were substituted with one-half the detection 
limit. In this situation, dioxin-like PCBs contributed up to 86 percent of total TEQ, with an average 
contribution of 3 7 percent. When non-detects were substituted with zero, TEQ from PCBs was 
responsible for an average often percent of total TEQ, with a maximum value of27 percent. These 
data suggest that at sites with higher levels of dioxins and furans present in soil, dioxin-like PCBs 
could potentially contribute enough additional TEQ to cause some samples to exceed the dioxin soil 
PRG. 
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TABLE 5: CONTRIBUTION OF DIOXIN-LIKE PCBs TO TOTAL TEQ AT SITE A 
(n=23 samples) 

Minimum Maximum Average Median 

Total TEO at Site (µg/kg) 0.007 0.3 0.07 0.05 
(ND=1/2 DL) 

Total TEO at Site (µg/kg) 0 0.3 0.06 0.04 
(ND= zero) 

PCB percent of Total TEO(%) 8 86 37 33 
(ND=1/2 DL) 

PCB percent of Total TEO(%) 0 27 10 9 
(ND= zero) 

# of Samples where total TEQ > 1 µg/kg 0 

For Site B, dioxin and furan data were not collected in the same locations as PCB congener 
samples, so total TEQ could not be calculated. Available dioxin and furan data indicate that 
concentrations were low (below 0.08 µg/kg), and did not appear to be located in a particular area of 
the site. Since TEQ concentrations from PCBs were considerably higher (see Table 2), it is unlikely 
that dioxins and furans would significantly impact total TEQ at this site. 
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SUPPORTING DOCUMENT 4: 
EXAMPLE CALCULATION OF REQUIRED DETECTION LIMIT 
FOR CONGENER 126 

The purpose of this analysis is to present an example calculation of a detection limit (DL) 
for a PCB congener analysis that ensures that the concentrations of dioxin-like PCB congeners in 
a soil sample are adequately characterized. It is difficult to identify a DL that will satisfy the data 
needs for all PCB-contaminated site evaluations, since the appropriate detection limit depends on 
a variety of factors, including the levels of total PCBs present, the relative contribution of each 
dioxin-like PCB congener to dioxin TEQ, the DQOs for the specific application of the PCB 
approach, and the contribution of dioxin-like PCBs to total site TEQ. The exercise documented here 
makes several simplifying assumptions and is intended to provide an indication of the appropriate 
range of the DL needed (i.e., ppb vs ppt), rather than recommend a specific value. 

The following analysis focuses on estimating the DL needed to adequately quantify congener 
126. Not only does this congener contribute the largest percentage of TEQ in most PCB
contaminated soil samples, its high toxicity (a TEF of 0.1, the highest among all of the dioxin-like 
PCB congeners) enables it to contribute significantly to TEQ at much lower concentrations than 
other congeners. Thus, the DL for congener 126 is likely to be more critical for the estimation of 
TEQ than the DLs for other congeners. 

One option for identifying an appropriate DL is to estimate the DL necessary to reliably 
detect levels of PCB congener 126 that exceed the expected TEQ in a soil sample containing a single 
Aroclor at a concentration of 0.2 mg/kg, which represents a draft risk-based soil PRG for total PCBs 
based on residential direct contact exposures. The appropriate DL differs for individual Aroclors 
based on the reference levels of congener 126 in pure Aroclor, which are presented in the top row 
of Exhibit l. Adjusting these values from concentrations of congener 126 in Aroclor to 
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concentrations of 126 in soil containing PCBs at 0.2 mg/kg, yields the necessary DL.4 This value 
represents the detection limit needed to demonstrate that congener 126 does not exceed expected 
levels in a sample. As shown in the bottom row of Exhibit 1, the DLs for the eight Aroclors in the 
EPA-generated PCB congener data (see Supporting Document 1) range from 0.02 ppb for Aroclor 
1248 to 0.0001 ppb (or 0.1 ppt) for Aroclor 1016. 

Exhibit 1 

DETECTION LIMITS NEEDED FOR EXPECTED LEVELS OF 126 IN A SAMPLE WITH AN 
AROCLOR CONCENTRATION OF 0.2 mg/kg 

Type of Aroclor 

1016 1232 1242 1248 1254 1260 1268 1262 

Congener126 
Reference 
Concentration in 

559 21,000 33,600 98,000 37,300 2,130 2,280 1,760 Aroclor (ppb) 
(See Supporting 
Document 1) 

Expected 
Congener126 
Concentration in 0.0001 0.004 0.007 0.02 0.007 0.0004 0.0005 0.0004 Soil Containing 
0.2 mg/kg total 
PCBs lnnb\ 

If instead a site manager is applying the PCB approach as part of a screening analysis or 
evaluation of possible cleanup levels and is comparing dioxin TEQ to dioxin cleanup guidance, a 
higher DL may be acceptable. For example, consider the situation where a site manager wants to 
be able to identify excess dioxin TEQ levels greater than the current dioxin soil PRG of 1 ppb. A 
review of EP A's congener data shows that congener 126 contributes, on average, about 50 percent 
to the reference TEQ in each Aroclor. The calculation below estimates the DL needed for congener 
126, assuming that the excess dioxin TEQ from PCBs is equal to the current dioxin soil PRG of 1 
ppb and that congener 126 contributes 50 percent of the observed TEQ in the sample. 

' 0.2 mg/kg is a draft SSL for direct contact residential exposures corresponding to a I x Io·' lifetime cancer 
risk For total PCBs, risk-based levels for cancer and non-cancer effects were developed using exposure models and 

equations from OERR's Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (U.S. EPA, 
l 996,2002(draft)), and using cancer potency data from the PCB Cancer Dose-Response Assessment(U.S. EPA, 1996). 
These calculations and the resulting SSLs will be presented in the draft PCB cleanup levels guidance for internal, then 
external review. 
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Example Calculation: Detection Limit for Congener 126, Comparison of Excess TEQ to Current 
Dioxin PRG of 1 ppb in Soil 

Assumptions: 

Excess dioxin TEQ from PCBs = current dioxin soil PRG of l ppb; 

Fraction of excess dioxin TEQ from PCBs contributed by PCB congener 126 = 50% or 0.5 ppb; Toxic 
Equivalency Factor for PCB congener 126 = O. l. 

DL = (dioxin TEQ from 126 / 126 TEF) + expected concentration of 126 

~ 0.5 ppb / IU + expected cone. 

~ 5 ppb 

ect this calculation or an Aroclor 

According to discussions with EPA chemists, an analytical laboratory would probably 
attempt to calibrate its methods to achieve a DL an order of magnitude below the calculated DL, i.e., 
a 2 ppt DL for congener 126 from Aroclor 1248 using the first method, or a 0.5 ppb DL for 126 
based on the 1 ppb dioxin PRG. When estimating the appropriate DL using the latter method, it is 
important to consider that the necessary DL will vary with site conditions. Lower DLs for congener 
126 may be needed if the TEQ contribution from other dioxin-like congeners or from chlorinated 
dioxins or furans is expected to be higher than 50 percent. Based on these examples, however, DLs 
for congener 126 using the current dioxin soil PRG would need to be on the order of 0.5 ppb or 
lower to detect levels of potential concern to human health. 
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Measure- How does the 
ment technology 
technology work? 

laboratory methods 

Aroclor GC with electron 
(GC/ECD) capture or micro-

coulometry 

Aroclor GC with mass 
(GC/MS) spectrometry 

Homolog GC with mass 
(GC/MS) spectrometry 

Total GC/ECD congener(3l 

Total 
GC/MS congener(3l 

Total 
GC/HRMS congenerP> 

Dioxin-like 
GC/ECD 

congeners 
Dioxin-like 
congeners 

GC/MS 

Dioxin-like 
GC/HRMS congenerst4l 

Field/screening methods 
Organic chemical reaction 
halide 
lmmuno-

anti-body reaction 
assay 
Decachloro- conversion to 
biphenyl DCB 
Toxicity cell line bioassay 
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Table 3 Summary of PCB Measurement Technologies 
Regulatory Medium to 

What does the technology What result does the EPA office and status of which method 

measure? measurement produce? method<1l methodl2l is applicable 

OW/NERL-Ci 508 40 CFR part 141 drinking water 

GC peaks identified as Aroclor Aroclor concentration or amount 
OW/NERL-Ci 608 40 CFR part 136 wastewater 
OSW-SW-846 8082 Guidance water/soil 
Supertund-CLP Contract water/soil 

OW/NERL-Ci 525.2 40 CFR part 141 drinking water 
GC peaks as Aroclor and 

Aroclor concentration or amount 
OW/NERL-Ci 625 40 CFR part 136 wastewater 

mass spectrum OSW-SW-846 8270 Guidance water/soil 

Superfund-CLP Contract water/soil 

specific MS m/z's 
concentration at each level of 
chlorination 

OW/NERL-Ci 680 None water 

selected chlorobiphenyl sum of congener concentrations or OSW-SW846 8082 Guidance water/soil 
congeners amounts 

selected chlorobiphenyl sum of congener concentrations or Modified methods for None water/soil/tissue 
congeners amounts semi-volatiles 
selected chlorobiphenyl sum of congener concentrations or OW-OST 1668 

Proposed for water/soil/tissue 
congeners amounts biosolids 

dioxin-like PCBs 
congener concentrations and PCB 
toxicity equivalent (TEO) 

OSW SW-846 8082 Guidance water/soil 

dioxin-like PCBs 
congener concentrations and PCB Modified methods for None water/soil/tissue 
TEO semi-volatiles 

dioxin-like PCBs congener concentrations and PCB OW-OST 1668 
Proposed for water/soil/tissue 

TEO biosolids 

organic halide organo-halide content OSW-SW-846 9078 Guidance all/soil 

chlorobiphenyls chlorobiphenyl content OSW-SW-846 8020 Guidance soil 

total PCB as DCB chlorobiphenyl content OW/NERL-Ci 508A 40CFR part 141 drinking water 

toxicity toxicity equivalent OSW-SW-846 4425 Guidance water/soil 
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Table 3: Summary of PCB Measurement Technologies (continued) 
Estimated detection limit''' 

Cost per Soil/biota/ 
Measurement technology test ($)151 Water sediment Air Specificity71 Interferences Availability''' 
laboratory methods 
Aroclor (GC/ECD) low 0.1 µg/L 10 µg/kg moderate pesticides widespread 
Aroclor (GC/MS) medium 10 µg/L 1 mg/kg high some halo-organics widespread 
Homolog (GC/MS) medium 10 µg/L 1 mg/kg high some halo-organics widespread 
Total Congener (GC/ECD) medium 10 ng/L 1 µg/kg moderate some halo-organ·,cs widespread 
Total Congener (GC/MS) high 1 µg/L 100 µg/kg high some halo-organics widespread 
Total Congener (GC/HRMS) very high 20 pg/L 2 ng/kg highest some halo-organics limited 
Dioxin-like PCB (GC/ECD) medium 10 ng/l 1 µg/kg moderate some halo-organics widespread 
Dioxin-like PCB (GC/MS) high 1 µg/L 100 µg/kg high some halo-organics widespread 
Dioxin-like PCB (GC/HRMS) very high 20 pg/L 2 ng/kg highest some halo-organics l"lmited 
Field/screening methods 
Organic halide very low 5 mg/l 5 mg/kg low halo-organics widespread 
Immune-assay low 10 µg/L 1 mg/kg moderate some halo-organics limited 
Decachlorobiphenyl (DCB) low 0.5 µg/L high none limited 
Toxicity medium 50 nq/L 0.5 µq/kq low other toxics very limited 

Notes: 
(I) ow~ EPA's Office of Water; NERL-Ci~EPA's National Exposure Research Laboratory at Cincinnati, Ohio; OSW~EPA's Office of Solid Waste; CLP~EPA 

Superfund Contrac,. Laboratory Program 
(2) 

(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

EPA Office of Groundwater and Drinking Water (OG WOW) methods are approved for use in drinking water at 40 CFR part Ii, I. The web site for these 
methods is http://www.epa.gov/OGWDW/methods/methods.html; EPA Office of Science and Technology (OST) methods are ap:11 oved for use in wastewater 
at 40 CFR part 136. The National Records and Archives Administration, Code of Federal Regulations (CFR) site for '· 1ethods 608 and 625 is: 
http://www.access.gpo.gov/nara/cfr/index.html. Enter (in quotes) "40CFR136" in the Search Terms: field. EPA Met .. od 1668A is available as: 
http://www.epa.gov/Region8/water/wastewater/biohome/download/methods/l668a5.pdf; OSW SW-846 methods are suggested as guidance for analysis of 
waste. The site for these methods is: http://www.epa.gov/epaoswer/hazwaste/test/index.htm; The CLP method is specified in the "National Functional 
Guidelines for Low Concentration Organic Data Review." The site for this document is: http://www.epa.gov/superfund/programs/clp/guidance.htm. 
A total congener analysis should capture approximately 95 to 98 percent of total PCB mass. 
GC/HRMS is the recommended method for determining the dioxin-like congeners. 
very low: $20-50; low: 50-200; medium: 200-400; high: 400-600; very high: >600 
with no interferences present 
Refers to how specific each method is to PCBs 
widespread = > I 00 laboratories; limited = IO - 20 laboratories; very limited ~ I - 2 laboratories 
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• Section 2 provides technical background including nomenclature for PCBs. 
• Section 3 provides the various measurements that can be made to represent PCBs, 

from measurements of chlorine content to quantitative determination of specific PCB 
congeners. 

• Section 4 provides a summary table showing methods for PCB measurement. 
• Section 5 provides fact sheets for each PCB measurement technique. 

2. PCB STRUCTURE AND CLASSIFICATION 

This section provides general background on the structure of PCBs and the systems used to 
classify them. 

2.1 PCB Nomenclature 

The biphenyl molecule, shown in Figure l, is the base molecule for PCBs. The total number 
of hydrogen atoms on the bi phenyl molecule is I 0. Anywhere from l to l O of these hydrogen atoms 
can be replaced with a chlorine atom. Replacement of an increasing number ofhydrogen atoms with 
chlorine atoms creates the list of chlorine levels for chlorobiphenyls shown in Table l. 

Figure 1 Biphenyl molecule showing position numbering 

3 2 2· 3' 
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Table 1: Chlorobiphenyl isomers at each level of chlorination 

Number of chlorines Name Abbreviation Number of isomers 

1 Monochlorobiphenyl MoCB 3 

2 Dichlorobiphenyl DiCB 12 

3 Trichlorobiphenyl TrCB or TriCB 24 

4 Tetrachlorobiphenyl TeCB 42 

5 Pentachlorobiphenyl PeCB 46 

6 Hexachlorobiphenyl HxCB 42 

7 Heptachlorobiphenyl HpCB 24 

8 Octachlorobiphenyl OcCB 12 

9 Nonachlorobiphenyl NoCB 3 

10 Decachlorobiphenyl DeCB 1 

Total 209 

In the most common chlorinated biphenyl numbering scheme, the positions on one ring are 
not assigned a name and positions on the other ring are named "prime" (abbreviated as an apostrophe 
('); see Figure 1). The positions are then numbered as shown in Figure I. Thus, 2,2'
dichlorobiphenyl (pronounced "two two prime dichlorobiphenyl") would have a chlorine on each 
ring adjacent to the bridge carbons (i.e., the carbons that connect the two rings). 

2.1.1 Isomers and Congeners 

Molecules of a given basic structure containing the same number and types of atoms arranged 
differently are called isomers. The more general term used to refer to all chlorobiphenyls, regardless 
of the number of chlorine atoms and their arrangement, is "congeners," and a "congener" is any one 
of the 209 chlorobiphenyls. The most common congener numbering system in use today is attributed 
to Balschrniter et al. (1992). The list of chlorinated biphenyl congeners with names and numbers 
is given in EPA Method 1668A (U.S. EPA, 1999). The web site address for this method and the site 
addresses for the other methods referenced in this document are given in the notes to Table 3. 
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2.1.2 Homologs 

Homolog is a term that has been applied to the groups of PCB congeners at a given level of 
chlorination, and data from a homo log analysis would be reported at each level of chlorination; e.g., 
Cl

1
, Cl

2
, Cl

3
, etc. Homolog data are intermediate in content between individual congener data and 

data on Aroclor PCB products. 1 (For a discussion of Aroclors, refer to section 2.1.4.) 

2.1.3 Dioxin-like PCBs 

The World Health Organization has established that 12 PCB congeners exhibit "dioxin-like" 
toxicity, and toxicity equivalency factors (TEFs) that express the toxic potential of each congener 
relative to that of2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) have been established for these 12 
congeners. The 12 dioxin-like PCBs (DLPCBs) and their TEFs are listed in Table 2. 

Table 2: Toxicity equivalency factors (TEFs)1' 1 for tile dioxin-like PCBs 

Toxicity equivalency factor (TEF) 

Humans/ 
Congener mammals Fish Birds 

77 0.0001 0.0001 0.05 

81 0.0001 0.0005 0.1 

105 0.0001 <0.000005 0.0001 

114 0.0005 <O 000005 0.0001 

118 0.0001 <O 000005 0.00001 

123 0.0001 <0.000005 0.00001 

126 0.1 0.005 0.1 

156 0.0005 <0.000005 0.0001 

157 0.0005 <0.000005 0.0001 

167 0.00001 <0.000005 I 0.00001 

169 0.01 0.0005 0.001 

189 0.0001 <0.000005 0.00001 

I. Van den Berg, Martin, et al., (l 998) 

1 While "homolog" is the generally accepted term for this type of PCB analysis, a more accurate name for 
analysis of these congener groups is "level-of-chlorination. or 
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The dioxin-like congeners can be divided into two subgroups based on their geometry: co-
planar PCBs and mono-ortho PCBs. 

Co-planar PCBs 

The name "co-planar" is used by chemists and others to describe PCB congeners whose 
atoms can lie spatially on a flat plane. In the list ofDLPCBs, congeners numbered 77, 81, 
126, and 169 are co-planar. A characteristic of the co-planar PCBs is that there are no 
chlorines on the carbons adjacent to the bridge carbons on either ring. These carbons are 
termed "ortho" carbons. Because the co-planar PCBs have no chlorines in the ortho 
positions on eitherring, the co-planar PCBs are also "non-ortho PCBs." The co-planar PCBs 
are similar in configuration to the planar configuration of the chlorinated dibenzodioxins and 
dibenzofurans (CDDs/CDFs). As shown in Table 2, co-planar PCBs 126 and 169 exhibit the 
greatest dioxin-like toxicity to humans of the 12 dioxin-like congeners. 

Mono-ortho PCBs 

PCB congeners with a single chlorine adjacent to the bridge carbon on a single ring are 
termed "mono-ortho PCBs." The eight non-co-planar DLPCBs are all mono-ortho 
congeners; i.e., there is a single chlorine adjacent to the bridge carbon on one ring only (plus 
varying numbers of chlorines in the 3,4,5 and 3',4',5' positions). These congeners generally 
exhibit less toxicity than the co-planar PCBs. 

2.1.4 Aroclors 

PCBs were produced by chlorination of the biphenyl molecule and marketed in the U.S. as 
Aroclors. The extent of chlorination of the biphenyl molecule varies across different Aroclor 
products. For example, Aroclors 1221, 1232, 1242, 1248, and 1260 contain 21, 32, 42, 48, and 60 
percent chlorine by weight, respectively. In general, the last two digits of the Aroclor name indicate 
the percent chlorination, with the exception of Aroclor IO 16, which contains 41 % chlorine by 
weight. Aroclor compositions, including the concentrations of the dioxin-like congeners, to the sub
part-per-million level, have been determined by analysis (see Supporting Document I ofthis internal 
review package). 

3. ANALYTICAL MEASUREMENTS 

This section describes the different types of PCB analysis (i.e., total, Aroclor, homo log, 
congener), and describes the analytical technologies used to quantify PCBs ( e.g., gas chromatography 
with an electron capture detector (GC/ECD)). This section also provides a technical background for 
selecting an appropriate analytical method to identify and quantify PCBs and produce data 
appropriate for use in risk assessment. 
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3.1 Laboratory vs. Field /Screening Measurements 

PCB measurements can be made in the field or the laboratory. Traditionally, methods that 
use less complicated measurement technologies; e.g., organic halide or immuno-assay techniques, 
have been used in the field, whereas methods that use more complicated measurement technologies; 
e.g., gas chromatography with mass spectrometry (GC/MS), have been performed in the laboratory. 
However, in recent years PCB investigations and cleanup projects have resorted to mobile 
laboratories to get more data in a shorter time for lower cost Mobile laboratories have been equipped 
with full-scale analytical instruments, such as gas chromatographs with halogen specific detectors, 
to perform PCB analysis quickly on a more real-time basis. To do this, the standard EPA SW-846 
methods used in the fixed laboratory have been modified to enable users to get faster extractions, 
faster clean-ups and shorter analytical run times, and thus higher output and more data per unit 
acreage studied. The data ( considered by some to be screening data because they have less stringent 
QC) are not always ofas high quality as full-scale fixed laboratory data, because of both shortcuts 
taken in running samples to expedite the work, and less extensive QC. ln addition, iflow detection 
limits are important, then data generated in a full-scale laboratory may be more advantageous for risk 
assessment. However, the cost and time savings of the mobile laboratory, as well as the greater 
information generation, may outweigh the increase in quality which results from using only a fixed 
lab. In addition, to compensate for the lower quality data generated in the field, some (usually 10%) 
of the samples may be split and sent to be confirmed by a full-scale laboratory, and the bias between 
the off-site and on-site results determined so that the data user may evaluate the results; in some 
cases there is little bias and the data sets match closely. In addition, in some projects, the entire full
scale laboratory with fixed lab methods has been dedicated to analysis of confirmation samples. This 
allows the equipment used for the cleanup action (excavators) to continue to move and excavate 
while confirming the data meet risk-based cleanup levels on a real-time basis. More and more field
based laboratories are being used because of the advantages ofreal-time data and the availability of 
more mobile and rugged equipment. 

Depending on the data quality objectives (DQOs) of the project, the project budget, and the 
decisions that will be made with the data, a progressive approach to sampling and analysis can be 
taken. If the project is planned in such as way as to collect many low cost screening samples (using 
immuno-assay or organic halide techniques) that indicate where the contamination resides spatially, 
additional samples can be collected in a more focused manner using the screening data and analyzed 
using a more definitive method (GC/ECD or HRGC/LRMS). Then, if further detail or determination 
of dioxin-like toxicity is required, the project can collect samples that are analyzed by the most 
definitive method (HRGC/HRMS). These definitive data can be used to confirm the previous sets 
of screening type data and all data may then be used for risk assessment. This approach allows the 
project to cover more area for less money while producing data with which risk decisions can be 
made. 
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3.1.l Laboratory Methods 

Laboratory methods measure total PCBs as Aroclor, homolog, or as individual PCB 
congeners. 

Aroclor analysis 

Gas chromatography with a halogen selective detector (GC/ECD) 

The most common measurement of PCBs is by the Aroclorpattern-recognition method using 
gas chromatography with an electron capture detector (GC/ECD) or an electrolytic 
conductivity detector (GC/ELCD). The pattern or fingerprint set up by each of the Aroclor's 
GC/ECD traces allows the analyst to match the GC/ECD sample pattern to any of the eight 
GC/ECD standard Aroclor patterns. The analyst uses the pattern matching techniques as well 
as individual peak evaluation/quantitation to identify and quantitate the PCB Aroclorpresent. 

These detectors are "halide specific detectors;" i.e., they respond to the presence of halogen 
atoms (usually chlorine). Using GC/ECD, it is usually possible to identify the Aroclor and 
to quantify it reliably, as long as the Aroclor has not been weathered. However, pesticides 
and other halogenated materials can interfere. In addition, the ECD is susceptible to other 
interferences from compounds such as phthalates. Nearly all methods that employ ECDs 
contain cleanup procedures for removal of such interferences. If not removed, these 
interferences may result in an overestimate of the PCB concentration. 

Gas chromatograpy with a mass spectrometer (GC/MS) 

GC/MS can be used to measure concentrations of Aroclors and is nearly free from the 
interferences that can occur with GC/ECD. However, a GC/MS operated in full scan mode 
(the normal operating mode) is approximately 100 times less sensitive (has a 100 times 
higher detection limit) than GC/ECD. Using the selected ion monitoring (SIM) mode 
increases the sensitivity of the GC/MS by approximately a factor of IO but may make the 
measurement more susceptible to interferences. 

Homolog analysis 

Use of GC/MS allows summation of results at each level of chlorination (LOC). 
Historically, this analysis (EPA Proposed Method 680 (1985-never promulgated)) has been 
used to determine total PCBs where Aroclor analysis was problematic. As stated in Section 
2.1.2, this measurement has been termed homo log analysis. Homo log measurement is made 
in the SIM mode. The homo log measurement provides a greater level of detail than Aroclor 
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analysis for composition of total PCBs at a site, However, dioxin-like toxicity cannot be 
accurately detennined by homo log analysis because homo log analysis does not differentiate 
between the DLPCB congeners and the many other congeners also present in the Cl, to Cl7 

groups, nor does it differentiate among individual DLPCBs that have substantially varying 
TEFs, In addition, a single compound that interferes with the target congener at one of the 
chlorine levels in the homolog measurement can falsely inflate results, For these reasons, 
Aroclor or total congener determinations should be used for establishing dioxin-like toxicity, 

Congener analysis 

The term "congener analysis" is applied to identification and quantitation of individual PCB 
congeners, Although it is possible to specifically determine all 209 congeners using 3 or 4 
GC columns with an ECD, such determinations are not generally practical for determination 
of the components of Aroclors, because only about 125 to 150 of the PCB congeners occur 
in all the Aroclors manufactured, The exact number of congeners measured will depend on 
the specific batch of Aroclor and the sensitivity to which the determination is made ( e,g,, to 
OJ % or to I part-per-million), Of significance is that some of the dioxin-like congeners, 
including PCB 126, occur in the Aroclors at very low levels (unmeasurable by some 
techniques), yet PCB 126 is the most toxic of the dioxin-like congeners, 

The concentration of some dioxin-like congeners in an environmental sample may be 
enhanced relative to original concentrations in Aroclor products due to physical, 
environmental, and chemical processes, In anaerobic conditions, reductive dechlorination 
can cause loss of chlorine atoms, The term that describes these changes in congener 
composition in the environment is "weathering!' The extent of weathering is time
dependent; Le,, dioxin-like congeners in older samples are likely to exhibit greater alteration 
compared to the original Aroclor than in more recent samples, In addition to weathering, 
dioxin-like congeners may be bio-magnified through the food chain, Thus, although they 
initially exist at low concentrations in Aroclors, the dioxin-like congeners may be of 
significance in risk assessment of environmental contamination, 

GC/ECD 

To determine if PCBs are present, Aroclor measurements, by GC/ECD or GC/MS, are 
normally used (see Section 3, L 1), However, it is possible to determine congeners by 
GC/ECD, Because an ECD is not as specific as an MS, each congener of interest must be 
separated from all other congeners for reliable determination, and most GC/ECD systems 
employ extensive cleanup procedures and 3 or 4 GC columns for this purpose, Interferences 
may make this a less reliable method of quantifying congener, unless it is used by highly 
experienced analytical chemists, 
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GC/MS 

For congener analysis by GC/MS, a distinction must be made between low resolution and 
high resolution mass spectrometry. A low resolution mass spectrometer (LRMS) is able to 
resolve (separate ions from) molecules or molecule fragments that differ by more than one 
atomic mass unit. In contrast, a high resolution mass spectrometer (HRMS) can resolve 
fractions of an atomic mass unit. (Fractional mass units result from the addition of various 
combinations of the elements that make up a molecule - carbon, hydrogen, and chlorine in 
the case of PCBs.) For example, PCB 126 has the nominal mass of326 and an exact mass 
of 325.8804. A compound with a mass of 325.5 to 326.5 would interfere with LRMS 
whereas the compound would need to have an exact mass of325.875 to 325.885 to interfere 
with HRMS. 

In speaking and writing of LRMS and HRMS, the convention is that HRMS is stated; 
otherwise LRMS is assumed and the "LR" may be omitted. Thus, "GC/MS" implies LRMS. 

For congener analysis, both the LRMS and HRMS are usually operated in the selected ion 
monitoring (SIM) mode. The advantage ofHRMS is that it is approximately 20 times more 
selective (specific) and approximately 100 times more sensitive than LRMS in this mode. 
While HRMS is recommended for analysis of the 12 dioxin-like congeners, a full (e.g., 110) 
congener LRMS analysis may provide a more accurate means of estimating total PCBs than 
Aroclor analysis. For maximum accuracy while measuring the 12 dioxin-like congeners, the 
HRMS analysis should include a carbon column cleanup step to isolate these congeners. 

3.1.2 Field / Screening Methods 

The field / screening methods are useful for a rapid determination that contamination is 
present and for plume tracing once it is known that PCBs are the contaminant. 

The advantages of the field / screening tests, as compared to GC/ECD, GC/MS, and 
HRGC/HRMS tests, are cost and that many can be applied in the field. The disadvantages for most 
are that they are not as sensitive and specific as GC/ECD, GC/MS, and HRGC/HRMS tests, and may 
be subject to interferences. 

Nearly all of the field / screening methods will give a reliable measurement of Aroclor 
concentration once it is established that an Aroclor(s) is the only substance present and the method 
is calibrated using the Aroclor(s). 

Organic halide 
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The following two methods measure, primarily, organo-chlorine compounds, such as PCBs. 
However, they are not specific to PCBs and thus should be used when it is known that PCBs 
only are present. When calibrated with an Aroclor and when an Aroclor only is present, all 
of the following organic halide tests will give the concentration of Aroclor in the sample. 

Reaction with sodium to release halogen 

Test kits (e.g., Chlor-n-oil) are available for measurement of the organic halogen (e.g., 
chlorine) content of a sample. If PCBs only are present, the test will be specific for the 
PCBs. 

Combustion to release halogen 

An instrument based on the principle of combustion can be used to measure PCBs. The 
general name for this instrument and technique is total organic halide or total organic halogen 
(TOX). 

Immuno-assay 

Immuno-assay is based on competition between the PCB and an enzyme conjugate for an 
immobilized antibody. Irnrnuno-assay analysis is useful for confirmation purposes during 
the cleanup phase of projects when the approximate concentration ofPCBs is already known; 
it should not be used for risk assessment. As with the organic halide tests described above, 
irnrnuno-assay is susceptible to interferences from molecules of a similar nature but can be 
calibrated to give the Aroclor concentration if Aroclor only is present. 

As decachlornbiphe11yl 

PCBs can be measured by adding additional chlorines to produce decachlorobiphenyl 
(DeCB), with subsequent measurement of total DeCB using gas chromatography with a 
halogen specific detector (GC/ECD). The method is therefore specific for total PCBs. 
Because all congeners are changed to DeCB, this method cannot be used to identify specific 
Aroclors or specific congeners. If a single Aroclor or known combination of Aroclors is 
present in a sample, the method can be calibrated to give the Aroclor concentration. 

Toxicity 

PCBs can also be measured by estimating their toxicity using a gene cell line bioassay. 
Results are expressed as toxic equivalent (TEQ) for the sample. As with organic halide and 
immuno-assay measurements, the test is non-specific for PCBs but can be calibrated to give 
an Aroclor concentration if Aroclor only is present. CDDs/CDFs and polynuclear aromatic 
hydrocarbons (P AHs) are interferents. 
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Regulatory Status of EPA Methods 

The Clean Air Act (CAA), Safe Drinking Water Act (SDWA), and Clean Water Act (CWA) 
require that EPA provide test procedures ( analytical methods) and require that permittees/dischargers 
use these methods for permitting and compliance monitoring. The methods required are published 
in proposed and final rules in the Federal Register (FR). After publication in a final rule, the 
methods are published or incorporated by reference into the Code of Federal Regulations (CFR). 
The process of publication in a final rule and publication or incorporation by reference in the CFR 
is termed "promulgation." Air methods are promulgated at 40 CFR parts 53-99; drinking water 
methods are promulgated at 40 CFR parts 141 and 143; and wastewater methods are promulgated 
at 40 CFR part 136. 

The Resource Conservation and Recovery Act (RCRA) and Comprehensive Environmental 
Response, Compensation and Liability Act ( CERCLA; Superfund) do not require that EPA provide 
test procedures. With a few exceptions (that do not include methods for PCBs), RCRA methods are 
not promulgated in the CFR, and no CERCLA methods are promulgated in the CFR. RCRA 
methods are published as "guidance" in the SW-846 set (U.S. EPA, 1996c) and CERCLAmethods 
are published in Contract Laboratory Program (CLP) contracts. 

In the following method fact sheets and elsewhere in this document, the words "promulgated" 
or "approved for use," along with an air, drinking water, or wastewater method, mean that the 
method is required for use ( or among methods required for use) for permitting or compliance 
monitoring in their respective programs. For the RCRA and CERCLA programs, any method which 
meets project specifications may be used. Web sites for the methods are given in Table 3. 

3.3 Methods Used at Superfund Sites 

The methods most commonly used at Superfund sites are the Superfund Contract Laboratory 
Program (CLP) and SW-846 RCRA methods. The exception is application of EPA's Office of 
Science and Technology (OST) Method 1668A (HRGC/HRMS) because of its capability of 
measuring individual congeners at high sensitivity (low detection limit), most notably the dioxin-like 
congeners. 

3.3.1 Short Description of CLP Program 

The U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) is 
a national network of EPA personnel, commercial laboratories, and support contractors whose 
fundamental mission is to provide data of known and documented quality. The CLP supports EPA' s 
Superfund program, created under the 1980 Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the 1986 Superfund Amendments and 
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Reauthorization Act (SARA). 

CLP data is used for a variety of purposes such as defining the nature and extent of 
contamination at Superfund sites, determining appropriate cleanup actions, determining emergency 
response and remedial actions, and enforcement/litigation activities. Furthermore, the data may be 
used in all stages of hazardous waste site investigations including site inspections, Hazardous 
Ranking System (HRS) scoring, remedial investigation/feasibility studies, and remedial design. 

3.3.2 CLP Methods for PCBs 

Traditionally, organic analytes, including PCBs, have been analyzed through the CLP 
following explicit methodologies detailed in an Organic Statement of Work (SOW), These SOWs 
are usually updated every three years to incorporate evolving technology and analytical needs. 

The current Organic SOW (OLM04.2) contains a single analytical method for the detection 
of twenty individual Pesticide compounds, Toxaphene, and PCBs as Aroclors. This method has 
undergone technical modifications throughout the lifetime of the CLP; however, the basic structure 
of the method has remained the same - Aroclors and Pesticides are analyzed and reported within the 
same analytical run and within the same Quality Control requirements. 

The analytical technique mandated by CLP for the Pesticide/ Aroclor analysis, both 
historically and currently, incorporates the use ofGC/ECD. The common Aroclors are reported as 
single Aroclors (i.e. Aroclor 1016, Aroclor 1260, etc), and no attempt is made by a CLP laboratory 
to determine total PCBs, individual congeners, or TEQ parameters. Any attempt to use the 
laboratory results of a PCB analysis as a measure of total PCB or to determine TEQ is left up to the 
data user after thorough evaluation and validation of laboratory results. 

The CLP has yet to incorporate other techniques for the analysis of PCBs, either as congeners 
or as Aroclors. Until recently, analytical technology utilizing low resolution GC/MS was not thought 
to provide adequate analytical sensitivity. Technology employing high resolution GC/MS has 
historically been cost prohibitive, and there has been a lack of established methodology for analyzing 
high volume routine samples. However, recent advances in technology, and the evolving need for 
more sophisticated PCB analyses has driven the CLP to begin to change the methodology in which 
analysis are made. Beginning with the next Organic Statement of Work due to be published inmid
to late 2003 (OLMOS.X), the CLP will be requiring the following changes in PCB analyses: (1) 
PCBs will continue to be analyzed as Aroclors, but the method of choice will be similar to the 
method published by SW846 Method 8082. The method will be for the anlaysis of Aroclors only 
and will not be coupled with the analysis for Pesticide compounds. All PCB- relevant Quality 
Assurance measures will be incorporated into the method. (2) A separate PCB congener method 
(similar to EPA Method 1668A) will also be incorporated into OLM05.X. This will allow data users 
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to be able to request either the Aroclor method or the congener method, depending upon site need. 
The congener method will be written to require all necessary cleanup procedures ( e.g. carbon column 
cleanup) required for specific needs. 

Also, it is anticipated that in late 2002, the Analytical Operations Center (AOC) ofSuperfund 
will be procuring laboratories to perform in a non-Routine analytical program. AOC administers the 
CLP; however the non-Routine program will be separate from the CLP. There will be different 
requirements in the non-Routine program than those typically required under CLP. Under the non
Routine program, AOC will be issuing a number of SOWs dealing with PCB analysis. Currently 
the plan is to issue a PCB congener method similar to Method 1668A, plus a low resolution GC/MS, 
and/or GC- ECD homolog method. 

3.4 Methods Used at RCRA Sites 
f Placeholder: Info to be added later by OSWJ 

4. SUMMARY TABLES 

PCBs can be measured either directly as congeners, in summary as Aroclors, by conversion 
to decachlorobiphenyl, or as organic halide. Table 3 summarizes the characteristics of the various 
measurement technologies. These technologies are listed in two categories: "Laboratory Methods" 
and "Field/screening Methods." 
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